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PREFACE 
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SUMMARY 


The  study  described  herein  consisted  of  a  statistical  analysis  of  the 
principal  factors  that  influence  soil  traff icability  and  the  application  of 
the  analysis  to  the  development  of  a  scheme  for  classifying  soils  under 
generally  wet  conditions  in  a  temperate  climate.  The  scheme  developed  is 
an  improvement  over  the  one  reported  in  the  11th  Supplement  in  this  series 
of  reports.*  This  report  supersedes  the  11th  Supplement. 

The  original  scheme  was  based  on  data  from  321  sites;  in  the  present 
scheme  1310  were  considered.  The  former  scheme  recognized  only  the  Unified 
Soil  Classification  System  (USCS)  for  identifying  soils;  the  present  scheme 
also  recognizes  the  U.  S.  Department  of  Agriculture  (USDA)  textural  classi¬ 
fication  system.  The  first  scheme  considered  the  traff icability  of  soils 
under  average  wet-season  conditions  and  ignored  topographic  position  and 
water  table.  This  scheme  differentiates  between  average  wet-season  condi¬ 
tions  (called  simply  "wet-season  condition")  and  poorest  traff icability 
conditions  in  the  wet  season  (called  "high -moisture  condition")  and  con¬ 
siders  topographic  position  and  water  table.  The  first  scheme  classified 
soils  into  four  general  traff icability  groups;  this  scheme  rates  the  traf- 
ficability  of  each  soil  type  separately. 

Although  the  scheme  presented  herein  for  classifying  soils  from  a' 
traff icability  standpoint  is  considered  to  have  exploited  available  data 
and  knowledge  to  a  maximum  extent  and  is,  therefore,  the  best  available 
scheme  to  date,  it  is  admittedly  limited  in  scope.  Some  of  the  major 
limitations  are:  (a)  the  scheme  considers  only  soils  in  humid,  temperate 
climates;  (b)  it  does  not  consider  thawing  or  recently  thawed  soils,  e.g. 
soils  during  the  spring  breakup;  and  (c)  it  does  not  attempt  to  describe 
the  specific  effects  of  certain  environmental  factors  known  to  be  important 
influences  on  soil  traff icability,  such  as  parent  material,  landform,  land 
use,  second-order  climatic  variations,  and  second-order  soil  textural  var¬ 
iation.  Initial  attempts  to  quantify  the  effects  of  these  environmental 
factors  were  temporarily  abandoned  when  it  was  determined  that  valid  data 
were  not  sufficiently  numerous  for  statistical  soundness.  Collection  of 
additional  data  and  further  analysis  will  be  accomplished  in  the  future. 

The  classification  scheme  presented  in  this  report  is  essentially  a 
listing  of  soil  types  (USCS  and  USDA)  in  decreasing  order  of  median  rating 


*  Listed  on  back  of  front  cover  of  this  volume. 
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cone  index.  Means  and  ranges  are  shown  for  each  soil  type  in  high-  and 
low -topography  positions  and  at  times  of  wet-season  and  high-moisture  con¬ 
ditions.  The  probability  of  successful  negotiation  of  a  soil  type  by  mili¬ 
tary  vehicles  can  be  ascertained  by  comparing  vehicle  cone  indexes  with  the 
frequency  distribution  of  rating  cone  index  for  the  soil.  .Results  of  the 
various  studies  performed  in  developing  the  trafficability  scheme  are  sum¬ 
marized  as  follows: 

a.  Under  wet-season  condition,  USCS  soils  are  rated  in  the 
following  order  from  a  trafficability  standpoint  (i.e.  in 
order  of  decreasing  trafficability):  clean  sands  and 
gravels,  sands  and  gravels  with  fines,  highly  plastic  fine¬ 
grained  soils,  moderately  plastic  fine-grained  soils,  silty 
soils,  and  organic  soils. 

b.  Under  high-moisture  condition,  USCS  soils  are  rated  as 
follows:  clean  sands  and  gravels,  highly  plastic  fine¬ 
grained  soils,  moderately  plastic  fine-grained  soils, 
sands  and  gravels  with  fines,  silty  soils,  and  organic 
soils . 

c.  A  general  correlation  between  USCS  types  and  USDA  types 
for  the  same  soils  was  found. 

d.  The  USDA  soil  type  in  the  6-  to  12-in.  layer  was  the  same  as 
that  in  the  0-  to  o-in.  layer  of  the  profile  at  71 $  of  the 
sites . 

Two  appendices,  giving  sources  of  and  procedures  used  in  obtaining 
the  data  used  in  the  analyses,  are  included. 


TRAFFICABILITY  OF  SOILS 


SOIL  CLASSIFICATION 


PART  I:  INTRODUCTION 
Background 


1.  The  study  reported  herein  is  a  part  of  an  extensive  investigation 
to  develop  (a)  techniques  and  equipment  that  will  enable  reconnaissance 
parties  to  determine  off-road  soil  conditions,  and  (b)  a  graphic  means  of 
presenting  these  conditions  which  will  show  field  commanders  the  relation 
between  vehicle  mobility,  soil  type  and  moisture  condition,  and  slope. 

This  study  consisted  of  a  statistical  analysis  of  the  principal  factors 
that  influence  soil  traf f ic ability,  and  the  application  of  the  analysis 
in  developing  a  scheme  for  classifying  soils  under  generally  wet  conditions 
in  a  temperate  climate.  The  scheme  developed  is  an  improvement  over  that 
reported  in  the  11th  Supplement  in  this  series  of  reports,*  also  entitled 
Soil  Classification,  which  it  supersedes. 

General  Concepts 


Present  limitations  of  scheme 

2.  A  soil  traff icability  classification  scheme,  if  it  is  to  be  prac¬ 
ticable,  must  first  name  or  identify  the  soils  according  to  some  recognized 
system  of  soil  classification,  then  establish  traff icability  limits  for 
each  soil  type,  and  finally,  if  feasible,  collect  the  various  soil  types 
into  a  small  number  of  groups,  each  exhibiting  a  discrete  traff icability 
behavior.  The  ideal  scheme  would  be  one  that  considered  and  evaluated  all 
aspects  of  the  environment  (pedologic,  geologic,  hydrologic,  physiographic, 
climatic,  and  vegetative)  that  affect  the  traff  icabii  i  ty  of  the  so  i .  uvr 
scheme  reported  herein,  while  it  more  nearly  approaches  the  idea",  than  r.  .r. 
the  previous  scheme  (described  in  TM  3-2^0,  1.1th  Supplement ) ,  reus  i der:-  or 
soil  types  under  general  space  and  time  conditions  in  a  t  cmivrn'.  e  r  1  r  . 

'  Reports  f  this  series  a  re  listed  on  the  inside  >  t*  :!u  :'er:u  r.\  ;v 
this  volume. 
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Tropical  soils,  arctic  soils,  and  soils  during  spring  thaw  will  require 
separate  treatment.  Further  refinement  according  to  the  environmental 
parameters  mentioned  previously  must  await  the  collection  of  additional 
data  and  further  analysis. 

3-  Because  clean  sands  and  gravels  are  clearly  the  best  soils  from 
a  trafficability  standpoint  they  have  been  given  a  distinct  place  in  the 
soil  trafficability  classification  scheme,  and  have  been  excluded  from  the 
various  statistical  analyses  that  are  presented  in  this  report.  For 
further  information  on  the  trafficability  of  sands,  refer  to  WES  TM  3-240, 
15th  Supplement. 

Moisture  references 

4.  Since  it  is  generally  true  that  every  soil  is  trafficable  when 
dry,  and  that  every  soil,  with  the  possible  exception  of  clean  sand  or 
gravel,  can  become  untraff icable  if  sufficiently  wet,  it  is  necessary  that 
some  common  moisture  reference  be  employed  if  a  classification  scheme  is  to 
be  meaningful.  In  the  scheme  developed  herein,  two  general  topography 
positions,  termed  "high  topography"  and  "low  topography,"  have  been  used 
with  respect  to  space.  Each  position  reflects  a  general  water  table  con¬ 
dition  of  an  area  and  thus  a  general  moisture  condition  of  the  soil  for  a 
given  time.  "High  topography"  is  assigned  to  a  medium-  to  well-drained 
area  of  generally  high  topographic  position  where  the  water  table  always 
is  more  than  4  ft  below  the  surface.  "Low  topography"  is  assigned  to  a 
poorly  drained  area  of  generally  low  topographic  position  where  the  water 
table  lies  4  ft  or  less  below  the  surface  at  some  time  during  the  year. 

Two  common  moisture  references  have  been  used  with  respect  to  time,  a  wet- 
season  condition  and  a  high-moisture  condition.  Wet-season  condition  re¬ 
fers  to  the  average  moisture  condition  of  a  soil  during  the  period  of  the 
wet  season.  High-moisture  condition  refers  to  the  time  of  approximately 
highest  moisture  content  (lowest  strength)  of  a  soil. 

5-  The  time  and  space  terms  are  described  in  more  detail  in  Part 
III.  It  can  be  shown  statistically  that  the  type  of  soil  (clean  sands  and 
gravels  excepted)  will  control  the  trafficability  of  an  area  under  wet- 
season  or  high-moisture  conditions.  One  soil  type  will  exhibit  a  higher 
strength  than  a  second  type,  which  in  turn  will  be  more  trafficable  than 
a  third,  etc.  Thus,  relative  ratings  of  trafficability  by  soil  types 
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can  be  determined,  and  a  classification  scheme  is  feasible. 

Soil  classification  systems 

6.  The  soil  traff icability  classification  scheme  presented  in  this 
report  may  be  considered  a  composite  classification  scheme  because  it  uses 
two  well-known  systems  of  soil  identification  and  is  based  on  the  moisture 
references  mentioned  in  paragraph  4.  The  two  soil  classification  systems 

,  v8* 

used  are  the  Unified  Soil  Classification  System  (USCS)  and  the  U.  S. 
Department  of  Agriculture  (USDA)  soil  textural  classification  system.  The 
USCS  employs  soil  texture,  'plasticity,  and  organic  content  to  name  or  type 
soils,  whereas  the  USDA  system  is  based  solely  on  grain  size.  Because 
the  USCS  characterizes  soils  on  the  basis  of  their  engineering  behavior, 
and  engineering  behavior  includes  the  reaction  of  soil  to  excavation, 
spreading,  and  rolling  by  construction  equipment  (closely  analogous  to 
traff icability  operations),  it  is  considered  that  the  USCS-based  traffic- 
ability  scheme  is  the  more  reliable.  However,  since  many  areas  are  mapped 
in  USDA  terms  or  their  foreign  equivalents  (and  only  a  few  in  USCS  terms), 
it  was  considered  desirable  to  develop  a  scheme  in  USDA  terms. 

Purpose 


7-  The  purpose  of  this  study  was  to  improve  the  soil  traff icability 
classification  scheme  previously  reported  in  the  11th  Supplement  in  this 
series  through  analysis  of  additional  data  collected  since  development  of 
the  original  scheme. 


Scope 

8.  Data  collected  on  coarse-grained  soils  with  fines  and  on  fine¬ 
grained  soils  during  the  period  1950-D958  were  statistically  analyzed  in 
the  development  of  the  soil  traff icability  classification  scheme.  As  noted 
previously,  clean  sands  and  gravels  were  assigned  a  distinct  place  in  the 
scheme  on  the  basis  of  their  known  excellent  traff icability  as  compared  to 
ether  soils;  therefore,  data  on  them  were  not  subjected  to  statistical 

*  Raised  numerals  refer  to  similarly  numbered  items  in  List  of  References 
at  end  of  text. 
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analysis.  Data  used  in  the  analysis  were  obtained  from  1310  sites  used  in 
six  different  trafficability  studies,  including  traffic-test,  field-trip, 
prediction-development,  survey,  airphoto-traf f icability,  and  high -water- 
table  sites.*  In  the  traffic -test  program,  data  were  collected  from  36 
natural-ground  sites  during  the  spring  months  of  1950  through  1953  for  the 
purpose  of  determining  the  relations  between  vehicles  and  soils.  In  the 
field-trip  program,  206  sites  were  each  visited  once  during  the  springs  of 
1951  and  1953  to  obtain  information  on  the  remolding  effects  of  different 
soils.  In  the  prediction-development  program,  data  were  collected  fre¬ 
quently  from  128  sites  at  various  times  from  1951  through  195^-  for  use  in 
development  of  a  means  for  quantitatively  predicting  daily  moisture  condi¬ 
tions  of  the  surface  soil.  Data  collected  in  the  survey  program  at  6l8 
sites  in  1954  and  1955  were  used  to  check  the  accuracy  of  soil-moisture 
prediction  based  on  relations  developed  from  prediction-development  site 
data.  Airphoto-traf f icability  data  were  obtained  from  262  sites  during 
the  period  1950  through  1958  by  the  Engineering  Experiment  Station,  Purdue 
University,  under  contract  to  the  Waterways  Experiment  Station  (WES),  for 
use  in  a  study  to  develop  criteria  for  defining  the  trafficability  charac- 
teristics  of  major  landform  environments  from  aerial  photography.  Data 
for  the  high-water-table  study  were  collected  in  1957  from  60  sites  for  the 
purpose  of  obtaining  information  on  soil  strength  under  conditions  of  maxi¬ 
mum  wetting.  Most  of  these  data  were  collected  in  the  United  States  during 
the  wet  season  in  hurnid,  temperate  regions;  however,  some  of  the  data  were 
obtained  from  soils  in  subhumid  and  arid  temperate  regions  under  high- 
moisture  conditions. 

9-  The  following  studies,  directly  or  indirectly  pertinent  to  the 
improvement  of  the  soil  trafficability  classification  scheme,  were 
conducted: 

a.  A  mean  and  standard  deviation  analysis  of  strength,  moisture 
content,  density,  and  per  cent  saturation  for  high-  and  low- 
topography  sites  under  wet-season  condition,  and  for  low- 
topography  sites  under  high-moisture  condition  for  soils  in 
the  6-  to  12-in.  layer  classified  in  USCS  and  US DA  terms. 

b.  A  cumulative  frequency  analysis  of  rating  cone  index  for 


*  These  sites  are  discussed  in  detail  in  Appendix  13. 
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high-  and  low -topography  sites  under  wet-season  condition, 
and  for  low-topography  sites  under  high-moisture  condition 
for  soils  in  the  6-  to  12-in.  layer  classified  in  USCS  and 
USDA  terms. 

c.  Study  of  USDA  soil  types  classified  in  terms  of  USCS  types 
for  soils  of  the  6-  to  12-in.  layer. 

d.  Study  of  USCS  soil  types  classified  in  terms  of  USDA  types 
for  soils  of  the  6-  to  12-in.  layer. 

e.  Determination  of  the  degree  of  similarity  between  0-  to  6-in. 
and  6-  to  12- in.  layer  soil  types  in  terms  of  the  USDA 
classification. 


Previous  Investigations 

10.  Much  of  the  basic  trafficability  terminology  and  most  of  the  site 
and  soil  data  contained  herein  are  included  in  the  3rd  and  8th  through  15th 
Supplements  of  the  Trafficability  of  Soils  series  of  reports  listed  inside 
the  front  cover  of  this  volume,  and  in  the  series  entitled  Forecasting 
Trafficability  of  Soils,  TM  3- 33-1- -  ^  Some  of  the  data  are  included  in  a 
series  of  reports  written  by  personnel  of  the  Engineering  Experiment  Sta¬ 
tion,  Purdue  University,  under  contract  to  WES  during  the  period  June  1951 

to  December  1957  under  the  general  title,  Application  of  Airphoto  Pattern 

5 

Analysis  to  Soil  Trafficability  Studies.  A  summary  report  with  the  same 
title,  written  by  Purdue  University  personnel  and  to  be  published  by  WES, 
contains  most  of  the  information  and  data  included  in  the  individual 
reports . 
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PART  II:  BASIC  SOIL  CLASSIFICATION  SYSTEMS 

11.  The  two  soil  classification  systems,  the  USCS  and  the  USDA,  used 
in  this  study  are  briefly  described  in  the  following  paragraphs. 

Unified  Soil  Classification  System  (USCS) 

12.  The  USCS  is  based  on  the  identification  of  soils  according  to 
their  textural,  organic,  and  plasticity  qualities,  and  on  their  grouping 

Q 

with  respect  to  engineering  behavior.  A  condensation  of  the  classifica¬ 
tion  system  is  contained  in  table  1. 

13.  The  soils  are  divided  into  coarse-grained  soils,  fine-grained 
soils,  and  highly  organic  soils.  The  coarse-grained  soils  may  be  sub¬ 
divided  into  sands  with  fines,  gravels  with  fines,  clean  sands,  and  clean 
gravels. 

14.  The  soil  types  within  the  fine-grained  and  coarse-grained  with 
fines  groups  are,  for  the  most  part,  differentiated  by  their  plasticity 
properties  which  are  described  in  terms  of  moisture  content  limits,  termed 
Atterberg  limits.  The  limits,  designated  the  liquid  and  plastic  limits 
and  the  plasticity  index,  are  defined  in  the  l4th  Supplement. 

U.  S.  Department  of  Agriculture  (USDA)  Soil  Classification 
Textural  classification  system 

15-  The  USDA  system,  utilized  chiefly  by  the  agronomist  and  soil 
scientist,  is  based  on  the  identification  of  soils  according  to  their 
texture.  Texture  is  identified  by  the  proportion  of  sand,  silt,  and  clay 
in  a  sample.  Limiting  grain  sizes  corresponding  to  these  three  terms  are 
shown  in  the  following  chart  which  also  shows  subdivisions  under  sand. 

Gravel  includes  sizes  above  2.00  mm.  The  basic  USCS  soil  names  and  cor¬ 
responding  sizes  are  shown  in  the  lower  half  of  the  chart  for  comparison. 

l6.  Four  broad  fundamental  textural  groups  are  recognized:  sands, 
loams,  silt,  and  clays.  Soils  containing  more  than  20 fo  organic  matter 
usually  are  classified  as  peat  or  muck  if  the  mineral  portion  is  silty  or 
clayey.  The  sands,  loams,  and  clays  are  subdivided  into  types  based  on 
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defined  ranges  of  percentage  of  sand,  silt,  and  clay.  The  textural  com¬ 
position  of  the  four  groups  and  the  twelve  basic  types  included  within  them 
are  as  follows: 

a.  Sands .  Two  specific  types,  sand  (S)  and  loamy  sand  (LS), 
are  recognized  within  this  group. 

b.  Loams .  The  loam  soils  are  heterogeneous  mixtures  of  varying 
proportion^  of  sand,  silt,  and  clay.  The  predominant  tex¬ 
ture  or  textures  are  usually  denoted  by  the  first  name  or 
names,  respectively,  of  the  loam  types,  i.e.  sandy  loams 
have  appreciable  amounts  of  sand,  and  sandy  clay  loams  ap¬ 
preciable  amounts  of  sand  and  clay.  Soil  types  within  the 

sandy  clay  loam 
and  silty  clay 

c.  Silt ■  This  group  is  a  type  in  itself.  Comparatively  few 
soils  classify  as  silt. 

d.  Clays .  The  specific  types  in  this  group  include  sandy 
clay  (SC) ,  silty  clay  (SiC),  and  clay  ( C) . 

17-  The  type  name  may  be  modified  by  the  textural  terms  "stony," 
"cobbly, "  or  "gravelly,"  or  by  the  grain  size  of  sand  (very  coarse, 
coarse,  medium,  fine,  or  very  fine). 

l8.  Once  the  percentages  of  sand,  silt,  and  clay  are  determined,  the 
type  name  is  established  by  reference  to  the  textural  classification  tri¬ 
angle  (fig.  l).  Soils  falling  on  a  line  between  two  types  normally  are 
denoted  by  the  names  of  both  types.  For  purposes  of  this  study,  however, 
such  soils  are  gouped  into  the  type  having  the  greater  percentage  of  silt 
or  the  smaller  percentage  of  sand,  i.e.  the  type  that  normally  would  be 
the  more  critical  from  a  traffic ability  standpoint. 


group  include  loam  ( L) ,  sandy  loam  SL) , 

( SCL) ,  clay  loam  (CL),  silt  loam  (SiL)T 
loam  (SiCL)'. 
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Fig.  1.  USDA  soil  textural  classification 


Soil  series 

19-  A  soil  series  is  a  group  of  soils  with  similar  characteristics 
and  arrangement  of  soil  horizons  in  the  soil  profile,  except  for  the  tex¬ 
ture  of  the  surface  or  "A"  horizon.  The  soils  within  a  series  are  devel¬ 
oped  from  a  particular  type  of  parent  material  within  a  specific  climatic 
environment,  and  are  essentially  homogeneous  with  respect  to  such  features 
as  slope,  stoniness,  degree  of  erosion,  topographic  position,  and  depth  to 
bedrock.  The  series  names  are  place  names  taken  from  the  area  where  the 
soil  was  first  defined,  such  as  Miami,  Hagerstown,  Norfolk,  and  Houston. 

A  soil  series  is  normally  subdivided  into  types  based  on  the  texture  of  the 


9 


surface  or  "A"  horizon,  which  is  the  zone  of  organic  accumulation  and/or 
eluviation  (mineral  leaching).  The  type-textural  name  follows  the  series 
name,  as  Miami  silt  loam  or  Norfolk  sand  loam. 

20.  The  Soil  Conservation  Service,  U.  S.  Department  of  Agriculture, 
has  been  actively  engaged  in  describing  and  mapping  soil  series  areas  of 
the  United  States.  To  date,  approximately  4000  series  have  been  dis¬ 
tinguished  and  many  areas,  especially  agricultural  areas,  have  been  mapped 
in  units  of  these  series.  Information  usually  contained  in  the  detailed 
description  of  the  series  includes  the  texture,  color,  structure,  and 
range  cf  thickness  for  each  horizon  within  the  profile;  range  in  varia¬ 
tion  of  soil  characteristics;  topography;  external  and  internal  drainage 
and  permeability  characteristics;  typical  and  predominant  vegetation;  land 
use;  and  geographic  distribution. 

21.  The  wealth  of  environmental  information  implicit  in  a  soil 
series  name  suggests  that  use  of  soil  series  names  would  provide  a  more  ac¬ 
curate  traff icability  classification  scheme  than  one  based  on  texture 
alone.  Unfortunately  there  was  not  sufficient  soil  series  information  in 
the  data  available  to  warrant  the  development  of  such  a  system  at  this 
time.  Also  there  was  no  knowledge  of  the  variation  in  traff icability 
which  might  be  expected  in  a  given  soil  series.  Studies  are  presently  be¬ 
ing  conducted  by  the  Forest  Service,  USDA,  in  cooperation  with  WES,  to  de¬ 
termine  the  horizontal  and  vertical  variations  of  soil  properties  and 
strength  characteristics  for  four  different  soil  series  areas  in  the  vi¬ 
cinity  of  Vicksburg,  Mississippi.  The  results  of  these  and  future  studies 
in  other  soil  series  areas  will  determine  the  feasibility  of  using  soil 
series  descriptions  to  interpret  eraff icability  conditions. 


10 


PART  III:  TRAFFICABI LITY  FACTORS  AND  THEIR  MEASUREMENT 

22.  Traff icability  is  defined  as  the  capacity  of  a  soil  to  withstand 
traffic  by  vehicles.  It  is  an  important  aspect  of  cross-country  movement 
which  may  be  defined  as  the  ability  of  terrain  and  environment  to  permit 
the  movement  of  vehicles.  The  factors  that  influence  cross-country  move¬ 
ment  are  numerous.  They  not  only  include  the  many  variables  which  combine 
to  determine  the  strength  and  other  physical  properties  of  soils;  but  also 
include  slope  and  other  natural  obstacles  such  as  drainageways,  scarps, 
dense  vegetation,  and  microrelief  features,  as  well  as  man-made  obstacles 
such  as  railroad  embankments,  canals,  etc .  Investigations  conducted  by 
WES  thus  far  have  been  limited  to  the  traff icability  of  level  and  sloping 
soils  and  have  not  considered  obstacles. 

Soil  Strength 


Factors  influencing  strength 

23.  The  principal  factor  affecting  the  traff icability  of  a  soil  is 
its  shear  strength.  Physical  soil  properties  that  influence  the  shear 
strength  of  a  soil  include  moisture  content,  grain  size,  grain  shape,  min- 
eralogical  composition,  organic  content,  plasticity,  and  density.  There 
is  also  evidence  that  environmental  conditions  play  an  important  part  in 
the  existing  soil  strength.  From  laboratory  studies  of  soils  molded  at  a 
given  moisture  content  and  then  soaked  to  produce  a  higher  moisture  con¬ 
tent,  it  is  known  that  the  strength  after  soaking  is  influenced  to  a  very 
large  degree  by  the  molding  moisture  content.  Thus,  the  existing  strength 
of  natural  soils  is  probably  influenced  by  the  specific  conditions  that 
prevailed  during  formation  or  deposition  of  the  soil,  and  by  subsequent 
cycles  of  wetting  and  drying,  dessication  by  vegetation,  and  all  the  other 
environmental  influences,  such  as  natural  cementing  agents,  that  served  to 
bring  the  soil  to  its  present  condition.  The  relative  significance  of  each 
of  these  factors  is  difficult  to  evaluate  since  one  factor  may  influence 
another  in  numerous  combinations  of  interrelations. 

Strength  measurements 

2 k.  Cone  index  (Cl).  The  shear  strength  of  a  soil  is  evaluated  for 
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trafficability  purposes  by  means  of  a  cone  penetrometer.  This  instrument 
employs  a  right  30-degree  circular  cone  which  has  a  base  end  area  of  l/2 
sq  in.  The  force  necessary  to  push  the  cone  slowly  through  the  soil  is 
indicated  by  a  dial  that  ranges  from  0  to  300.  The  value  300  occurs- under 
a  force  of  150  lb.  The  measured  value,  a  dimensionless  number  termed  cone 
index,  is  used  as  an  index  of  soil  strength  (see  l4th  Supplement). 

25.  Remolding  index  (Rl).  When  traffic  is  applied  to  a  moist  or  wet 
soil  in  its  natural  condition,  the  soil  is  remolded  and  its  strength  usu¬ 
ally  is  changed.  Remolding  tests,  one  for  fine-grained  soils  and  another 
for  poorly  drained,  coarse-grained  soils  with  fines,  have  been  devised  that 
will  permit  an  estimate  of  the  magnitude  and  direction  of  these  strength 
changes.  The  tests  yield  a  remolding  index  which  expresses  the  proportion 
of  original  strength  that  will  be  retained  under  traffic.  The  test  equip¬ 
ment  is  described  in  detail  in  the  l4th  Supplement;  the  procedures  for  the 
two  remolding  tests  are  discussed  in  paragraph  3>  Appendix  A. 

26.  Rating  cone  index  (RCl)  and  vehicle  cone  index  (VCl).  The  rat¬ 
ing  cone  index  is  the  product  of  the  cone  index  and  the  remolding  index, 
and  expresses  the  probable  strength  of  the  soil  under  a  moving  vehicle. 

The  minimum  Cl  required  for  50  passes  of  a  specific  vehicle  is  called  its 
vehicle  cone  index.  If  the  RCI  of  a  soil  is  higher  than  the  VCI  of  a 
particular  vehicle,  $0  such  vehicles  can  be  expected  to  travel  successfully 
in  the  same  straight-line  path,  or  one  vehicle  can  be  expected  to  execute 
severe  maneuvers  without  becoming  immobilized. 

Soil  Bearing  and  Traction  Capacities 


27.  Bearing  and  traction  capacities  are  primarily  functions  of 
strength  (or  shearing  resistance)  of  a  soil.  Bearing  capacity  is  the 
ability  of  a  soil  to  support  a  vehicle  without  undue  settlement;  traction 
capacity  is  the  ability  of  a  soil  to  provide  sufficient  resistance  between 
the  moving  wheel  or  track  of  a  vehicle  and  the  soil  for  the  necessary 
thrust  to  move  the  vehicle  forward.  The  trafficability  of  a  soil  is  con¬ 
sidered  adequate  for  a  given  vehicle  .if  the  soil  has  sufficient  bearing 
capacity  to  support  the  vehicle  and  sufficient  traction  capacity  to  enable 
the  vehicle  to  develop  the  forward  thrust  necessary  to  overcome  its  rolling 
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resistance.  When  the  rolling  resistance  is  equal  to  or  greater  than  the 
forward  thrust,  the  vehicle  becomes  immobilized. 

Soil  Slipperiness  and  Stickiness 

28.  Two  other  soil  properties,  slipperiness  and  stickiness,  affect 
the  operation  of  a  vehicle.  Slipperiness  is  a  condition  of  deficient  trac¬ 
tion  capacity  in  a  thin  surface  layer  of  a  soil  which  is  otherwise  traffic- 
able.  A  vehicle  im.cbilized  solely  because  of  slipperiness  spins  its 
wheels  or  tracks  but  neither  moves  forward  nor  sinks  excessively.  Sticki¬ 
ness  is  the  ability  of  soils  to  cling  to  and  build  up  on  the  running  gear 
of  vehicles.  When  this  happens,  the  rolling  resistance  of  the  vehicle  is  • 
increased  and  steering  becomes  more  difficult.  In  extreme  cases,  sticki¬ 
ness  can  produce  enough  rolling  resistance  to  "freeze"  the  running  gear  of 
a  vehicle. 


Critical  Soil  Layer 


29-  Correlations  between  vehicle  performance  and  soil  strength  are 
most  consistent  when  the  strength  in  the  critical  layer  is  considered.  For 
most  Army  vehicles,  in  an  area  with  a  normal  soil  profile  (cone  indexes  in¬ 
crease  or  remain  constant  with  depth)  the  critical  layer  is  that  between 
the  6-  and  12-in.  depths.  Detailed  procedures  for  determining  the  critical 
layer  for  very  light  or  very  heavy  vehicles  in  normal  and  abnormal  profiles 
are  described  in  the  lkth  Supplement.  The  analyses  and  traff icability 
classification  scheme  described  herein  are  based  on  soils  data  from  the 
6-  to  12-in.  layer. 


Soil  Moisture 


30.  The  principal  factor  influencing  the  strength  of  a  given  soil  is 
its  moisture  content.  Any  soil  in  a  comparatively  dry  state  may  be  traf- 
ficable  to  all  military  vehicles;  but  at  a  higher  moisture  content,  its 
strength,  and  consequently  traff icability,  may  be  such  that  only  certain 
vehicles  can  pass.  At  even  higher  moisture  contents  the  soil  may  be 
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untrafficable  for  all  vehicles.  It  is  apparent  that  moisture  conditions 
must  be  taken  into  account  in  any  evaluation  of  the  trafficability  of  soils 
and,  further,  that  soils  must  be  at  similar  or  equivalent  conditions  of 
moisture  in  order  that  they  can  be  rated  fairly  in  comparison  with  each 
other . 


31.  Moisture  is  added  to  the  surface  soil  through  precipitation,  a 
rising  water  table,  flooding,  irrigation,  melting  of  snow,  or  thawing  of 
frozen  ground.  Moisture  is  generally  depleted  from  the  surface  soil  by 
runoff,  gravitational  percolation,  evaporation,  or  transpiration  through 
plants.  The  rate  and  magnitude  of  moisture  gain  or  loss  and  the  capacity 
of  the  soil  to  hold  water  are  controlled  not  only  by  the  above -listed 
physiographic,  hydrologic,  and  climatic  environmental  factors,  but  also  by 
the  porosity  and  permeability  characteristics  of  the  soil.  These  latter 
characteristics,  for  the  most  part,  are  determined  by  the  plastic,  organic, 
and  textural  properties  of  the  soil  that  are  defined  in  terms  of  the  USCS 
and  the  USDA  soil  classification  system. 

Soil-moisture  terms 

32.  The  soil-moisture  terms  used  in  this  report  are  defined  as 
follows: 

a.  Field  capacity.  The  field  capacity  may  be  defined  as  the 
amount  of  water  held  in  a  soil  with  adequate  opportunity  for 
drainage  after  the  excess  gravitational  water  has  drained 
away,  and  after  the  rate  of  downward  movement  of'  water  has 
materially  decreased.  The  moisture -content  value  at  0.06- 
atmosphere  tension,  defined  below  in  subparagraph  e(l),  is 
sometimes  used  to  approximate  field  capacity. 

b.  Per  cenu  saturation.  Per  cent  saturation  is  commonly  de¬ 
fined  as  the  ratio,  in  percentage,  of  the  volume  of  water 
in  a  given  soil  mass  to  the  total  volume  of  intergranular 
space  (voids).  A  soil  is  theoretically  100%  saturated  when 
its  total  pore  space  is  completely  filled  with  water.  This 
condition,  however,  seldom  occurs  in  nature  because  air  is 
trapped  in  the  voids. 

cL.  Field -maximum  moisture  content.  The  field  maximum  is  the 
naturally  recurring,  average  highest  moisture  content  of  a 
soil  layer  in  its  natural  position.  The  field -maximum 
moisture  contents  of  the  6-  to  12-in.  soil  layer  normally 
are  greater  than  field  capacity  and  approach  saturation  at 
low-topography  sites,  and  are  generally  slightly  greater 
than  or  at  field  capacity  at  high-topography  sites. 

d.  Field-minimum  moisture  content.  The  field  minimum  is  the 
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naturally  recurring;  average  lowest  moisture  content  of  a 
soil  layer  in  its  natural  position.  It  occurs  frequently 
during  the  dry  season;  but  is  seldom  reached  during  the 
wet  season  in  humid  climatic  areas. 

e.  Moisture  tension.  The  moisture  tension  is  defined  as  the 
force;  or  tension;  by  which  water  is  held  to  the  soil  sur¬ 
face  or  within  interstices.  The  tension  for  a  specific  soil 
varies  inversely  with  its  moisture  content.  The  moisture 
content-tension  relation  for  a  particular  soil  is  determined 
by  means  of  a  laboratory  tension-table  device  at  a  sequence 
of  tension;  or  pressure;  settings.  At  a  given  moisture  con¬ 
tent;  the  tension  is  equal  to  the  negative  or  gage  pressure 
to  which  free  water  in  the  instrument  has  been  subjected  in 
order  to  be  in  hydraulic  equilibrium;  through  a  permeable 
wall  or  membrane;  with  the  water  in  the  soil.  The  tension 
values  considered  in  this  report  include  the  following: 

(1)  Q .06-atmo sphere  tension  ( 60  cm  water).  The  moisture 
content  at  this  tension  value  is  sometimes  used  either 
to  approximate  the  field  capacity  of  soils  or  to  esti¬ 
mate  the  field-maximum  soil-moisture  content  of  sites 
classified  as  high  topography  wherein  water  tables  are 
more  than  4  ft  below  the  surface. 

( 2)  0 .00 3 -atmosphere  t  ension.  The  moisture  contents  at 
this  tension  are  close  to  saturation  moistures  for 
fine-grained  soils;  and  are  approximately  equal  to 
field -maximum  soil-moisture  contents  of  low -topography 
sites  where  the  water  table  is  less  than  1  ft  below  the 
surface. 

( 3)  0-atmosphere  tension.  The  moisture  contents  of  soil 
samples  at  0-atmosphere  tension  are  determined  in  the 
laboratory  using  the  same  equipment  and  technique  em¬ 
ployed  in  determining  the  moisture  content -tension 
relations  noted  above;  except  that  tension  is  not  ap¬ 
plied  to  the  sample.  For  a  given  soil;  the  moisture 
value  at  0-atmosphere  tension;  as  would  be  expected; 
is  slightly  greater  than  the  value  at  0.005-atmosphere 
tension;  and  is  very  close  to  the  saturation  moisture 
content  (discussed  in  paragraph  15,  Appendix  A). 

Climate  and  season 

33.  Climate  must' be  considered  in  any  type  of  soil-moisture  analy¬ 
sis.  The  principal  elements  of  climate  consist  of  precipitation;  tempera¬ 
ture;  atmospheric  humidity  and  pressure;  and  wind  velocity.  Of  these;  pre¬ 
cipitation  and  temperature  are  the  two  most  important  factors  controlling 
the  gain  and  loss  of  soil  moisture.  Similar  soils  within  a  specific  cli¬ 
matic  area  will  have  qualitatively  similar  seasonal  soil-moisture  condi¬ 
tions;  and;  conversely;  similar  soils  of  different  climates  will  have 
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dissimilar  seasonal  soil-moisture  conditions.  Soils  in  humid  climatic 
areas,  for  example,  generally  have  higher  moisture  contents  than  soils  in 
arid  climatic  areas  because  of  the  difference  in  the  amount  of 
precipitation . 

34.  For  purposes  of  this  study  wet  and  dry  seasons  are  considered, 
based  on  the  qualitative  moisture  conditions  of  the  soil.  The  wet  season 
v is  defined  as  the  period  of  the  year  when  generally  high  soil-moisture  con¬ 
tents  prevail;  it  does  not  necessarily  correspond  to  the  period  of  maximum 
precipitation-  The  dry  season  is  defined  as  the  period  of  generally  low 
soil-moisture  contents,  although  maximum  moisture  contents  may  occur  for 
short  periods  during  and  immediately  after  heavy  rainfall.  Moisture 
studies  conducted  at  specific  sites  (prediction-development)  in  various 
sections  of  the  United  States  for  continuous  periods  of  at  least  one  year 
(discussed  in  paragraphs  12-23,  Appendix  B)  have  been  used  to  develop  a 

system  for  predicting  the  effects  of  meteorological  factors  on  the  traffic  - 
7e 

ability  of  soils.  -  The  studies  show,  among  other  things,  that  the  top 
12  in.  or  so  of  soils  at  sites  in  humid  temperate  climatic  regions  attain 
relatively  high  moisture  contents  in  the  late  autumn  months  and,  as  a  re¬ 
sult  of  low  evapotranspiration  losses,  maintain  these  moisture  contents 
with  relatively  little  deviation  through  the  winter  and  early  spring 
months.  Transpiration  is  negligible  because  most  plants  are  dormant  or 
dead  and  require  very  little  or  no  water,  and  evaporation  to  the  atmosphere 
is  small  because  of  the  normally  cool  or  cold  weather.  The  temporal  limits 
of  the  wet  season  vary  geographically  and  with  local  and  regional  micro¬ 
climate  . 

35-  Thornthwaite  has  developed  a  method  for  determining  the  ground 

moisture  conditions  based  on  precipitation  and  evapotranspiration  for  par- 
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ticular  climatic  environments.  In  his  scheme  the  nonfrozen  ground  condi¬ 
tions  are  classified  into  five  categories:  W  (wet),  MM  (very  moist), 

M  (moist),  D  (dry),  and  DD  (very  dry).  In  W,  MM,  and  M  conditions  the 
soil  has  a  water  surplus  and  the  moisture  content  of  the  root  zone  is 
greater  than  field  capacity;  in  D  and  DD  conditions  the  soil  has  a  water 
deficiency  and  the  moisture  content  of  the  root  zone  is  less  than  field 
capacity.  These  conditions  and  those  of  frozen  and  snow-covered  ground 
are  shown  on  monthly  maps  of  the  United  States  in  Thornthwaite ' s  report. 
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In  order  to  provide  an  estimate  of  temporal  and  spatial  limits  for  vet- 
season  conditions  in  this  study,  the  information  from  the  Thornthvaite 
maps  has  been  incorporated  into  a  single  map  of  the  United  States  shoving 
the  distribution  and  months  duration  of  vet-season  conditions  (fig.  2). 

The  W,  MM,  and  M  ground  conditions  occurring  betveen  November  and  May  ve re 
assumed  to  be  vet-season  conditions  vith  the  folloving  exception:  the  last 
month  of  the  vet  season  is  transitional  to  the  dry  season  and  some  lov- 
topography  areas  and  most  high -topography  areas  can  be  considered  to  be 
under  dry-season  conditions  for  this  time.  W,  MM,  and  M  ground  conditions 
shovn  by  Thornthvaite  in  months  other  than  the  period  November  through  May 
vere  assumed  to  be  dry-season  conditions.  Areas  in  vhich  Thornthvaite 
shoved  no  W,  MM,  or  M  conditions  for  any  month  of  the  year  vere  assumed  to 
be  areas  vith  no  vet  season.  In  the  northern  tier  of  states,  months 
omitted  from  the  range  are  periods  of  predominantly  frozen  or  snov-covered 
ground  conditions. 

Space  and  time  factors  af- 
fecting  soil-moisture  content 

3 o.  The  moisture  content  of  a  soil  at  a  site  depends  significantly 
on  the  topographic  position  and  vater-table  level  (drainage  features)  and 
the  general  precipitation-evapotranspiration  balance  at  the  time  the  site 
is  investigated.  Take,  for  example,  a  large  area  of  essentially  the  same 
soil  type  consisting  of  hills  and  drainagevays  or  valleys.  (The  loessial 
deposits  in  the  vicinity  of  Vicksburg,  Mississippi,  constitute  such  an 
area.  Whether  at  the  top  of  a  ridge  or  at  the  bottom  of  a  drainagevay, 
examination  shovs  that  the  soil  in  the  top  foot  is  a  silt  loam  (SiL)  in 
USDA  terms  and  a  lean  clay  (ML)  in  USCS  terms.)  Suppose  that  this  area 
had  sustained  a  heavy  rainfall  during  the  vet  season,  vhen  soil-moisture 
and  vater-table  levels  are  generally  high  ( evapotranspiration  lov) .  Fol¬ 
loving  this  rainfall,  a  test  of  the  traf f icability  conditions  on  a  transect 
through  the  area  vould  shov  that  the  lov-lying,  poorly  drained  sites  vith 
vater  tables  close  to  the  surface  had  very  poor  trafficability,  that 
better  drained  lov-lying  areas  vith  deeper  vater  tables  had  somevhat  better 
trafficability,  and  that,  in  fact,  trafficability  improved  directly  vith 
improvement  in  topographic  position  and  drainage  characteristics,  until  on 
ridgetops  trafficability  vas  excellent.  It  is  obvious  that  a 
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classification  of  the  traff icability  of  this  soil  type  would  have  to  be 
"very  poor  to  excellent, "  and  would  therefore  be  of  little  value  from  a 
practical  standpoint.  Similarly,  suppose  a  rain  fell  during  the  dry  sea¬ 
son,  when  soil-moisture  and  water-table  levels  were  generally  low  (evapo- 
transpiration  high) .  A  few  very  poorly  drained  sites  might  be  brought  to 
a  very  poor  traff icability  condition  and  ridgetops  would  still  enjoy  ex¬ 
cellent  traff icability .  Again  one  would  have  to  say  that  traff icability 
varied  from  very  poor  to  excellent,  even  though  site  for  site,  the  traf- 
ficability  under  the  latter  assumption  was  generally  much  better  than  under 
the  former. 

37-  In  order  to  estimate  the  traff icability  of  a  site  more  accu¬ 
rately,  consideration  must  be  given  not  only  to  its-  soil  type  but  to  its 
topographic  position,  and  to  its  general  relative  moisture-content  level. 
From  a  study  of  the  data  available,  certain  arbitrary  "space"  and  "time" 
factors  have  been  designated.  These  are  considered  essential  for  optimum 
accuracy  in  estimating  traff icability  on  the  basis  of  existing  knowledge 
and  available  data.  Additional  data  and  further  study  may  produce  more 
explicit  criteria  for  estimating  the  traff icability  at  a  site.  However, 
at  the  present  time,  two  space  factors,  low  and  high  topography,  and  two 
time  factors,  wet-season  and  high-moisture  conditions,  will  be  used.  These 
are  illustrated  in  fig.  3  and  explained  in  the  following  paragraphs. 

38.  Space  factors .  The  depth  to  the  water  table  has  been  found  to 
be  a  significant  factor  in  determining  how  wet  a  site  may  become.  Sites 
which  have  a  water  table  within  4  ft  of  the  surface  become  wetter  in  the 
top  foot  than  do  sites  with  the  water  table  below  the  top  4  ft,  even  though 
all  other  conditions  appear  to  be  the  same. 

a.  Low  topography.  A  site  of  low  topography  is  one  at  which  a 
water  table  is  known  to  exist  within  4  ft  of  the  surface, 
perennially  or  at  some  time  during  the  year.  Such  sites 
usually  occur  as  bottomlands,  lower  terraces,  depressions, 
or  bottoms  of  slopes,  or  occasionally  as  upland  flats  asso¬ 
ciated  with  impervious  subsurface  layers  or  pans.  They  are 
generally  characterized  by  poor  to  fair  external  drainage 
and  moderately  poor  to  very  poor  internal  drainage.  If  the 
water  table  is  actually  observed  at  depths  of  less  than  4  ft 
from  the  surface  at  a  site  at  least  once,  the  site  auto¬ 
matically  qualifies  as  a  low-topography  site.  If  observed 
data  on  water-table  depth  are  not  available,  sites  which 
appear,  from  observation  or  from  soil  series  descriptions, 


Fig-  3*  Profile  of  a  typical  area  showing  various  topography -moisture  conditions  during  year 
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likely  to  have  high  water  tables  on  the  basis  of  their 
topographic  position,  drainage  characteristics,  proximity 
to  surface  water  bodies,  or  soil  coloring  (gray  or  blue 
mottled  soils  usually  indicate  the  presence  of  a  consistent 
water  table)  are  judged  to  be  low -topography  sites. 

b.  High  topography.  Sites  of  high  topography  have  water  tables 
at  depths  greater  than  k  ft  from  the  surface  at  all  times. 
These  sites  are  characterized  by  soils  with  no  impervious 
layers  or  pans  and  moderate  to  good  internal  and  external 
drainage.  They  are  usually  located  on  ridges  or  upper 
slopes.  If  information  on  water  table  is  not  available,  it 
is  usually  possible  to  determine  when  a  site  is  one  of  high 
topography  through  a  study  of  the  topographic  position  and 
other  environmental  data  available. 

39-  Time  factors .  While,  for  this  study,  it  would  have  been  desir¬ 
able  to  have  examined  the  means  and  ranges  of  pertinent  soil  values  meas¬ 
ured  at  a  time  when  the  moisture  content  was  at  rigorous  reference  levels, 
such  as  field  maximum  or  field  capacity,  this  was  not  feasible  because  only 
a  few  sites  were  known  to  have  been  tested  when  the  moisture  content  was  at 
these  levels.  In  order  to  realize  the  benefit  of  values  derived  from  large 
masses  of  data,  the  less  rigorous  moisture  levels,  wet-season  condition  and 
high-moisture  condition,  were  selected.  These  conditions;  or  time  factors 
as  they  are  called  in  this  report,  are  discussed  in  the  following 
subparagraphs . 

a.  Wet-season  condition.  The  wet-season  condition  is  intended 
to  represent  the  average  condition  prevailing  in  soils  dur¬ 
ing  the  wet  season.  In  effect,  it  probably  represents 
slightly  wetter -than -average  conditions,  because  data  were 
obtained  from  some  sites  visited  only  once,  specifically 
during  a  time  of  very  wet  moisture  conditions,  and  because 
data  from  some  of  the  drier  sites  were  not  utilized.  The 
drier  sites  were  usually  visited  only  once  or  just  a  few 
times.  At  many  of  these  sites,  it  was  not  possible  to  ob¬ 
tain  a  sample  for  the  remolding  test.  Since  remolding  index 
(and  therefore  rating  cone  index)  could  not  be  determined 
for  such  sites,  the  other  parameters,  cone  index,  moisture 
content,  and  density,  were  not  used  for  averaging.  This 
treatment  of  the  data  permits  straightforward  comparisons 

of  cone  index,  remolding  index,  rating  cone  index,  moisture 
content,  and  density  within  a  soil  type.  Exclusion  of  data 
from  drier  sites  tended  to  bias  the  averages  toward  the  wet 
end,  and  inclusion  of  data  from  the  wetter  sites  strength¬ 
ened  this  bias. 

b.  High-moisture  condition.  The  high-moisture  condition  repre¬ 
sents  the  worst  traff icability  condition  that  can  occur  at 
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sites  that  undergo  seasonal  changes.  (Marshes,  hogs,  swamps, 
and  other  perennially  wet,  soft,  spongy  areas  are  prime 
examples  of  low -topography  areas  under  high-moisture  condi¬ 
tion  at  all  times.)  Low-lying  areas  with  fluctuating  water 
tables  and  upland  areas  with  seasonal  perched  water  tables 
are  typical  examples  of  low -topography  areas  where  high- 
moisture  condition  occurs  intermittently.  Low-  and  high- 
topography^  areas  that  have  been  subjected  to  moderate  or 
heavy  rainfall  are  normally  under  high-moisture  condition 
during  and  immediately  following  the  rainfall.  In  this 
study  high-moisture  condition  at  high-topography  sites 
could  not  be  identified  from  the  collected  data.  Conse¬ 
quently,  an  analysis  was  not  made  for  this  topography- 
moisture  condition  and  the  classification  scheme  does  not 
include  data  for  this  category.  Only  one  set  of  high- 
moisture  data  (cone  index,  remolding  index,  rating  cone 
index,  and  moisture  content)  was  used  in  the  analysis  for 
a  given  low -topography  site.  At  sites  where  high-moisture 
data  were  collected  on  more  than  one  day,  the  set  of  data 
selected  was  for  the  day  of  lowest  rating  cone  index.  The 
moisture  content  for  this  day  was  usually,  but  not  neces¬ 
sarily,  the  highest  recorded  at  the  site.  The  per  cent 
saturation  at  high-moisture  condition  for  all  low-topography 
sites  except  those  of  the  survey  sites  was  based  upon  the 
moisture  content  of  this  day.  The  per  cent  saturation  data 
for  the  survey  sites  was  based  on  laboratory-determined 
moisture  content  at  O-atmosphere  tension.  In  analyzing  the 
data,  a  high-moisture  condition  was  considered  to  have  been 
prevalent  at  a  low- topography  site  when  it  was  known  that 
the  water  table  was  within  rhe  top  4  ft  of  a  fine-grained 
soil  or  within  the  top  2  ft  of  a  coarse-grained  soil  with 
fines.  If  the  precise  elevation  of  the  water  table  was  not 
known  a  high-moisture  condition  was  assumed  to  have  pre¬ 
vailed  if: 

(1)  The  measured  field  moisture  content  was  not  more  than 
1 $  less  than  the  laboratory-determined  0- tension  mois¬ 
ture  content  for  the  site.  This  criterion  was  used  for 
survey  sites  of  low  topography  at  which  no  water-table 
measurements  were  made. 

(2)  The  measured  moisture  content  was  slightly  less  than, 
equal  to,  or  greater  than  the  field-maximum  moisture 
content.  This  criterion  was  used  for  prediction- 
development  sites  of  low  topography  at  which  no  water- 
table  measurements  were  made. 

(  3)  The  per  cent  saturation  was  greater  than  the  per  cent 
saturation  mean  of  the  soil  type  minus  one  standard 
deviation.  This  criterion  was  used  for  traffic -test 
and  field-trip  sites  of  low  topography  at  which  no 
water-table  measurements  were  made  and  for  all 
airphoto -trafficability  sites  of  low  topography.  The 
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data  for  a  few  field-trip  sites  located  next  to  streams 
and  with  exceptionally  low  rating  cone  index  values 
were  also  included  under  high-moisture  condition  even 
though  the  per  cent  saturation  was  a  few  per  cent  below 
one  standard  deviation  from  the  mean  of  the  soil  type . 
The  data  used  in  the  per  cent  saturation  analysis  were 
derived  from  low-topography  sites  assumed  to  be  under 
high-moisture  condition  based  on  conditions  discussed 
above,  or  because  of  the  site's  proximity  to  a  water 
body,  or  because  it  was  tested  during  or  immediately 
after  a  period  of  heavy  rainfall.  The  statistical 
values  for  this  assumed  high -moisture  condition  ap¬ 
proximate  those  obtained  in  the  final  analysis  of  per 
cent  saturation  discussed  in  paragraph  J2. 


Slope 


40 .  Vehicles  that  can  traverse  certain  soils  on  level  surfaces  often 
become  immobilized  when  climbing  slopes  on  similar  soil  conditions.  These 
immobilizations  can  be  attributed  primarily  to  a  downhill  force,  a  function 
of  the  vehicle's  weight  and  the  angle  of  slope,  which  opposes  the  vehicle's 
forward  thrust . 

41.  In  this  report  slope  is  expressed  in  terms  of  per  cent  (vertical 
rise  divided  by  horizontal  distance  multiplied  by  100 ) . 

Slope  index 

42.  The  adverse  effect  of  slope  on  vehicle  performance  can  be  ex¬ 
pressed  by  an  increase  in  rating  cone  index  requirements  above  the  ve¬ 
hicle  's  requirements  for  level  terrain.  These  excess  RCI  points,  called 
slope  index,  may  be  added  to  the  vehicle  cone  index  and  the  determination 
of  "go"*  or  "no  go"  is  made  by  comparing  this  value  with  the  measured  RCI. 
Detailed  procedures  for  determining  slope  effects  and  for  estimating  the 
maximum  slopes  negotiable  for  various  vehicle  types  are  described  in  the 
8th  and  l4th  Supplements.  Three  slope  index  values,  one  for  tracked  ve¬ 
hicles  with  grousers  longer  than  l-l/2  in.,  another  for  tracked  vehicles 
with  grousers  shorter  than  l-l/2  in.,  and  the  third  for  wheeled  vehicles, 
can  be  obtained  for  a  given  slope  from  the  three  respective  curves  shown 

*  In  this  report  "go"  means  that  %)  vehicles  can  pass  in  careful  straight- 
line  traffic  or  one  vehicle  can  execute  severe  maneuvers  without  becoming 
immobilized. 
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in  plate  1.  If,  for  example,  the  slope  is  3 0$,  the  slope  indexes  for  the 
three  vehicle  classes  would  "be  13;  15;  and  20,  respectively. 

Effective  rating  cone  index  (ERCl) 

43.  The  ERCI  is  a  combined  soil  strength-slope  value  which  rates  the 
trafficability  of  a  sloping  soil.  The  index  is  computed  by  subtracting  the 
slope  index  from  the  rating  cone  index.  For  example,  if  the  RCI  of  a  soil 
is  measured  to  be  50  and  the  slope  is  3 0$,  the  ERCI  would  be  50  minus  13 
or  37  for  tracked  vehicles  with  grousers  longer  than  l-l/2  in.;  50  minus  15 
or  35  for  tracked  vehicles  with  grousers  shorter  than  1-1/2  in.;  and  50 
minus  20  or  30  for  wheeled  vehicles.  The  determination  of  "go"  or  "no  go" 
on  sloping  terrain  is  based  on  comparison  of  the  vehicle  cone  index  with 
the  ERCI  for  the  vehicle  class.  If  the  VCI  is  greater  than  the  ERCI,  ve¬ 
hicles  of  this  type  will  not  be  able  to  climb  the  slope;  if  the  VCI  is 
less  than  the  ERCI,  the  slope  is  considered  negotiable.  The  ERCI  can  also 
be  applied  and,  if  desired,  mapped  in  regard  to  level  terrain.  In  this 
case,  the  slope  index  is  zero  for  all  vehicle  classes  and  the  ERCI  is  equal 
to  the  RCI  of  the  soil. 
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PART  IV:  ANALYSIS  OF  DATA 


Types  of  Analyses  Made 


44.  The  following  studies  of  direct  pertinence  to  the  main  purpose 
of  this  report,  improvement  of  the  soil  traff icability  classification 
scheme,  are  described  in  this  part  of  the  report. 

a.  A  statistical  study  of  the  occurrence  of  strength,  mois¬ 
ture  content,  density,  and  per  cent  saturation  in  the 

6-  to  12-in.  layer  of  soils,  classified  in  both  USCS  and 
USDA  terms,  under  wet -season  condition  for  low-topography, 
high-topography,  and  all  sites  (includes  high-  and  low- 
topography  sites),  and  under  high-moisture  condition  for 
low-topography  sites. 

b.  A  cumulative  frequency  analysis  of  rating  cone  index  in 
the  6-  to  12-in.  layer  of  soils,  classified  in  both  USCS 
and  USDA  terms,  under  wet -season  condition  for  low-  and 
high-topography  sites  and  under  high-rnoisture  condition 
for  low- topography  sites. 

45.  In  addition,  three  studies  closely  related  to  the  classification 
scheme  are  described.  The  studies  are: 

a.  Determination  of  the  frequency  of  USDA  soil  types  classi¬ 
fied  in  terms  of  USCS  types  for  soils  of  the  6-  to  12-in. 
layer . 

b.  Determination  <f  the  frequency  of  USCS  soil  types  classi¬ 
fied  in  terms  if  USDA  types  for  soils  of  the  6-  to  12-in. 
layer . 

c.  Determination  of  the  degree  of  similarity  between  0-  to 
6- in.  ar.d  6-  to  12- in.  soil  layers  in  terms  of  the  USDA 
classification . 

Basic  Data 

46.  The  data  used  in  the  above-listed  studies  were  derived  from  six 
sources.  The  number  of  sites  for  each  source  and  the  number  of  sites  which 
provided  data  for  each  of  the  studios  are  shown  in  the  following  tabula¬ 
tion.  The  sources  of  data  are  discussed  in  Appendix  B,  locations  of  sites 
are  shown  in  fig.  Bl,  and  data  are  presented  in  tables  B1  through  b6. 
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Statistical  Study  of  Strength,  Moisture  Content, 
and  Density  Under  V/et-Season  Condition 


Procedures  and  presentation  of  data 

kj .  This  study  establishes  the  statistical  mean  and  standard  devia¬ 
tion  values  of  strength  parameters  (cone  index,  remolding  index,  and  rating 
cone  index),  moisture  content,  and  density  for  soils  in  the  6-  to  12-in. 
layer  under  wet-season  condition.  Values  were  computed  for  low-  and  high- 
topography  sites  and  all  sites  (high-  and  low-topography  sites  combined) 
for  each  of  the  soil  types  in  the  USCS  and  USDA  systems,  respectively.  The 
data  are  presented  in  tables  2-6.  The  USCS  soil  types  are  arranged  from 
top  to  bottom  and  the  USDA  soil  types  from  left  to  right  in  order  of  de¬ 
creasing  mean  rating  cone  index  for  all  sites  under  wet-season  condition 
(table  4).  The  same  order  of  soil  types  is  used  for  the  cone  index,  re¬ 
molding  index,  moisture  content,  and  density  tabulations  (tables  2,  3;  5; 
and  6,  respectively) .  The  summary  data  for  given  soil  types  are  also  shown 
as  histograms  in  plates  2-6.  The  first  three  bar  graphs  in  the  histogram 
for  each  soil  type  represent  high  topography,  all  sites,  and  low  topog¬ 
raphy,  under  wet-season  condition,  respectively;  the  fourth  bar  graph 
represents  low  topography  under  high-moisture  condition  (discussed  in 
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paragraphs  67-72).  Each  bar  shows  the' range  from  +1  to  -1  standard  devia¬ 
tion.  The  mid-point  of  the  bar  is  the  mean  value,  and  the  number  of  sam¬ 
ples  (sites)  used  in  the  analysis  is  shown  at  the  top  of  the  bar. 

48.  The  data  used  in  these  analyses  were  obtained  from  767  sites  in 
4l  states  generally  located  in  the  humid,  temperate  regions  of  the  United 
States.  Some  of  the  data  were  derived  from  sites  located  in  subhumid  or 
arid  climatic  areas  wherein  moisture  contents  were  similar  to  wet-season 
moisture  contents  in  the  humid,  temperate  regions. 

49.  The  IBM  650  computer  was  employed  in  this  and  in  the  high- 
moisture  condition  study.  Two  IBM  data  cards  were  used  for  each  site.  The 
first  card  tabulated  the  USCS  and  USDA  types  and  the  topography  bv  code 
number,  and  listed  the  wet-season  condition  values  for  strength,  moisture 
content,  and  density.  The  second  card  repeated  the  tabulations  of  USCS  and 
USDA  types  and  topography;  noted  by  code  number  the  site  number,  location 
by  state,  and  type  of  study  the  site  was  used  in;  and  listed  the  high- 
moisture  condition  strength  and  moisture-content  values  for  each  low- 
topography  site. 

50.  The  data  were  analyzed  in  terms  of  mean  and  standard  deviation 
because  these  are  probably  the  most  widely  used  and  most  readily  understood 
statistical  measures.  The  mean  (commonly  termed  arithmetic  mean  or  aver¬ 
age)  is  computed  by  summing  the  individual  measurements  and  dividing  by  the 
total  number  of  measurements.  The  standard  deviation  is  a  measure  of  the 
dispersion  of  the  data  around  the  mean.  The  standard  deviation  (s)  for 
less  than  30  measurements  was  computed  by  means  of  the  formula 


where  £  =  the  sum  of 

(x  -  x)  =  the  deviation  of  an  individual  measurement  from  the  mean 
of  all  measurements 

n  =  the  number  of  measurements 

(The  -1  may  be  omitted  from  the  denominator  of  the  formula  if  more  than  30 
measurements  are  used  in  the  computation.)  When  the  number  of  measurements 
for  the  specific  condition  exceeds  30,  the  interval  defined  by  +1  and  -1 
standard  deviation  from  the  mean  will  usually  contain  approximately  68 $  of 
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the  data;  or  assuming  the  data  are  universally  valid,  if  three  additional 
measurements  were  taken,  the  values  of  two  would  usually  fall  within  this 
interval.  Mean  and  standard  deviation  values  of  a  condition  with  less 
than  30  measurements,  and  especially  of  a  condition  with  less  than  5  meas¬ 
urements,  should  be  viewed  with  skepticism. 

51.  The  histograms  in  plate  5  show  that  mean  moisture  contents  for 
a  given  soil  type  are  generally  highest  under  low  topography,  high- 
moisture  condition  and  lowest  under  high  topography,  wet-season  condition, 
and  the  mean  moisture  content  for  low  topography,  wet-season  condition  is 
properly  arranged.  If  data  had  been  developed  for  high  topography,  high- 
moisture  condition,  the  mean  moisture  content  would  probably  lie  between 
those  for  low  topography,  wet-season  condition,  and  low  topography,  high- 
moisture  condition.  This  consistent  pattern  for  all  soil  types  (except 
USCS  type  SC  and  USDA  sandy  clay  loam  (SCL)--see  paragraph  63  for  discus¬ 
sion)  is  presumed  to  be  evidence  in  support  of  the  proper  identification 
of  site  data  into  the  four  arbitrary  space-time  categories  used  in  this 
report . 

Analysis  of  strength 

52.  Cone  index.  The  results  of  the  analysis  of  Cl  are  given  in 
table  2  and  the  summary  data  for  each  soil  type-wetness  condition  are 
shown  graphically  in  plate  2.  The  following  tabulation  lists  the  soil 
types  in  decreasing  order  of  mean  Cl  for  all  sites  under  wet-season 
condition. 
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Fig.  4.  Mean  cone  index  for  all  sites  under 
vet-season  condition 


53.  On  the  tex¬ 
tural  triangle  in  fig.  4, 
the  mean  Cl  for  a  USDA 
soil  type  for  all  sites 
under  wet-season  condi¬ 
tion  has  been  plotted  at 
the  coordinate  of  the 
average  sand,  silt;  and 
clay  percentage  derived 
from  the  data  for  the 
soil  type,  and  lines  of 
equal  Cl  have  been 
sketched.  The  isograms 
show  low  Cl's  at  40  to 
50 ’jo  silt  with  minimum 
values  of  less  than  l45 
for  soils  that  are  pre¬ 
dominantly  mixtures  of 
sand  and  silt  or  silt  and 
clay.  From  these  low 
values  the  Cl  increases 
slightly  with  an  increase 
in  silt  content,  and  in¬ 
creases  rapidly  with  an 
increase  in  the  sand  con¬ 
tent  to  maximum  values 
greater  than  l80.  On  the 
plasticity  charts  for 
fine-grained  soils  and 
coarse-grained  soils  with 


fines  in  fig.  4,  the  mean  Cl  within  an  increment  of  10  liquid  limit  values 
(10-19,  20-29,  30-39;  etc.)  for  a  USCS  soil  type  has  been  plotted  at  the 


coordinate  of  the  average  liquid  limit  and  plasticity  index  for  the  data, 
and  lines  of  equal  Cl  have  been  drawn.  The  coarse-grained  soils  with  fines 


show  relatively  high  Cl's  that  increase  with  an  increase  in  the  plasticity 
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index  of  the  fine-grained  portion.  The  isograms  for  the  fine-grained  soils 
show:  a  decreasing  Cl  with  an  increase  in  the  plasticity  index  for  soils 
with  liquid  limits  less  than  30;  a  general  increase  in  Cl  with  an  increas¬ 
ing  plasticity  index  for  soils  with  liquid  limits  between  30  and  65;  and  a 
decrease  in  Cl  with  an  increasing  liquid  limit  for  soils  with  liquid  limits 
greater  than  65.  The  organic  soils  (OL,  OH,  Pt)  have  the  lowest  Cl  values 
(see  tabulation  in  paragraph  52). 

54.  The  Cl  of  a  soil  at  low  topography  is  generally  lower  than  that 
of  the  same  soil  at  high  topography  (shown  in  table  2  and  plate  2)  because 
of  higher  moisture  contents.  An  apparent  reversal  of  this  condition  for 
USCS  soil  type  SM-SC  and  USDA  soil  types  S  and  CL  (plate  2)  can  probably 
be  attributed  to  a  large  variance  of  the  low-  or  high-topography  mean  from 
the  true  mean  due  to  an  insufficient  number  of  samples. 

55.  Remolding  index.  The  results  of  the  analysis  of  RI  are  given 
in  table  3;  and  the  summary  of  data  is  shown  graphically  in  plate  3-  The 
following  tabulation  lists  the  soil  types  in  decreasing  order  of  mean  RI 
for  all  sites  under  wet-season  condition. 
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56.  On  the  textural  triangle  in  fig.  5  the  mean  RI  for  a  USDA  soil 
type  for  all  sites  under  wet-season  condition  has  been  plotted  at  the  co¬ 
ordinate  of  the  average  grain-size  percentages  for  the  soils  of  that  type 
(same  as  in  plots  of  cone  index  in  fig.  4) ,  and  lines  of  equal  RI  have  been 
sketched.  RI  is  at  a  minimum  when  per  cent  silt  is  at  a  maximum  and  in¬ 
creases  as  per  cent  silt  decreases,  reaching  values  of  nearly  1.00  in  soils 
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LIQUiO  LIMIT 


FINE  -  GRAINED  SOILS 


LIQUIO  LIMIT 


COARSE  -  GRAINED  SOILS  WITH  FINES 

Fig.  5.  Mean  remolding  index  for  all  sites 
under  wet-season  condition 


that  are  predominantly 
clay  and  well  over  1.00 
in  soils  that  are  pre¬ 
dominantly  sand.  On  the 
plasticity  charts  the 
mean  RI  for  an  increment 
of  10  liquid  limit  values 
of  a  soil  type  has  been 
plotted  at  the  same  co¬ 
ordinate  as  for  Cl,  and 
lines  of  equal  RI  have 
been  sketched.  The 
coarse-grained  soils  with 
fines  show  relatively 
high  RI's  with  values  of 
about  0.80  to  1.00  for 
the  slightly  plastic 
sands  and  appreciably 
over  1.00  for  the  non¬ 
plastic  SP-SM  and  SM 
sands.  The  isograms  for 
the  fine-grained  soils  • 
show  a  definite  increase 
in  RI  with  an  increase  in 
plasticity  index  above  5- 
Accordingly,  highest  RI's 
(close  to  1.00)  are  in¬ 
dicated  for  the  CH  soils 
and  lowest  (0.50  to  O.55) 
for  the  CL-ML  soils.  The 


mean  RI  values  for  the  organic  soil  types  are  similar  to  that  for  CL-ML. 

57.  The  soil  type  data  in  table  3  and  plate  3  generally  show  higher 
RI's  for  soils  at  high  topography  than  for  those  at  low  topography.  This 
may  be  attributed  to  lower  moisture  contents  for  soils  at  high  topography. 

58.  Rating  cone  index.  The  results  of  the  analysis  of  RCI  are  given 
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in  table  4;  the  summary 
data  are  shown  graphically 
in  plate  k . 

59*  On  the  textural 
triangle  in  fig.  6  the 
mean  RCI  for  a  USDA  soil 
type  for  all  sites  under 
wet-season  condition  has 
been  plotted  at  the  same 
coordinate  as  for  Cl  and 
RI,  and  lines  of  equal  RCI 
have  been  sketched.  The 
pattern  of  the  isograms  is 
similar  to  that  for  RI . 
Minimum  RCI's  occur  in 
silty  soils.  RCI  in¬ 
creases  with  a  decrease 
in  silt  content  to  rela¬ 
tively  high  values 
(greater  than  120)  in 
clayey  soils  and  to  maxi¬ 
mum  values  of  over  150  in 
sandy  soils.  On  the 
plasticity  charts  for 
fine-grained  soils  and 
coarse-grained  soils  with 
fines,  the  mean  RCI  value 
for  an  increment  of  10 
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liquid  limit  values  of  a 
soil  type  was  plotted  at 


Fig.  6.  Mean  rating  cone  index  for  all 
sites  under  wet-season  condition 


the  average  liquid  limit  and  plasticity  index  for  the  data  (same  co¬ 


ordinates  as  for  Cl  and  Rl),  and  lines  of  equal  RCI  were  drawn  in.  The 


pattern  of  the  isograms,  like  that  for  RI,  is  of  increasing  strength  with 
increasing  plasticity  index.  Maximum  RCI  values  for  the  fine-grained 
soils  occur  in  the  CH  soils  with  liquid  limits  less  than  about  65,  and 
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minimum  values  in  the  organic  soils  and  the  CL-ML  soils  with  liquid  limits 
below  20.  The  plastic  coarse-grained  soils  with  fines  (SM,  SM-SC,  SC) 
have  relatively  high  strengths;  the  nonplastic  SP-SM  and  SM  scils  have  the 
highest  RCI  values . 

60.  The  soil  types  of  sites  at  low  topography  should  and  usually  do 
have  lower  mean  RCI's  than  sites  at  high  topography  (see  table  4  or 
plate  4)  because  of  normally  higher  moisture  contents.  Data  that  show  the 
reverse  of  this  condition  are  based  on  too  few  samples  to  be  reliable  and 
should  be  viewed  with  skepticism. 

Analysis  of  moisture  content 

61.  Results  of  the  analysis  of  moisture  content  are  given  in 
table  5;  and  summary  data  are  shown  graphically  in  plate  5*  The  following 
tabulation  lists  the  soil  types  in  increasing  order  of  mean  moisture  con¬ 
tent  for  all  sites  under  wet-season  condition. 


Mean  Moisture 

Mean  Moisture 

uses 

Content  in 

USDA 

Content  in 

Type 

per  cent  Dry  V/t 

Type 

per  cent  Dry  Wt 

SP-SM 

8.1 

S 

10.8 

SM 

17-0 

LS 

15-1 

SM-SC 

17-3 

SCL 

19-9 

SC 

17-5 

SL 

21.3 

CL-ML 

23.4 

L 

25.8 

CL 

25.9 

CL 

27.9 

ML 

29.0 

SiL 

28.7 

0L 

31-7 

SiCL 

28.8 

CH 

34.3 

SiC 

31.9 

Pt 

42.7 

Si 

32.0 

MR 

45.9 

C 

36.6 

OH 

65.7 

SC 

39.5 

Pt 

42.7 

62.  On  the  textural  triangle  in  fig.  J  the  mean  moisture  content  (to 
the  closest  unit)  for  a  USDA  soil  type  for  all  sites  under  wet-season  con¬ 
dition  has  been  plotted  at  the  same  coordinate  as  previously,  and  lines  of 
equal  moisture  content  have  been  sketched.  A  minimum  moisture  content  oc¬ 
curs  in  sand.  The  moisture  content  increases  at  a  moderate  rate  with  an 
increase  in  silt  content  and  at  a  faster  rate  with  an  increase  in  clay  con¬ 
tent.  The  nonsandy,  predominantly  clayey  soils  have  the  highest  moisture 
contents.  On  the  plasticity  charts  for  fine-grained  soils  and  coarse¬ 
grained  soils  with  fines  the  mean  moisture  content  for  an  increment  of  10 
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liquid  limit  values  of  a 
soil  type  was  plotted  at 
the  same  coordinate  as 
previously  used  for  the 
strength  variables,  and 
lines  of  equal  moisture 
content  were  sketched. 

The  moisture  contents  are 
lowest  for  the  coarse¬ 
grained  soils  with  fines, 
with  values  increasing 
with  an  increase  in 
liquid  limit.  A  minimum 
mean  moisture  content  of 
8.1 may  be  noted  for  the 
nonplastic  SP-SM  sands. 

The  values  for  the  fine¬ 
grained  soil  types  on  the 
chart  increase  with  an  in¬ 
creasing  liquid  limit  and 
a  decreasing  plasticity 
index  (for  a  given  liquid 
limit)  from  a  minimum 
moisture  content  for  the 
ML-CL  soils  to  a  maximum 
for  the  MH  soils.  The 
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Fig.  7*  Mean  moisture  content  in 
per  cent  dry  weight  for  all  sites 
under  wet-season  condition 
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tent  (op.770)  of  the  USCS  - t - 

soil  types  is  indicated  Fig.  7*  Mean  moisture  content  in 

p  Au  . ,  TT  per  cent  dry  weight  for  all  sites 

for  OH  soils.  However,  ,  JA  n ... 

under  wet-season  condition 

it  should  be  pointed  out 

that  the  mean  moisture  content  for  Pt  soils  (42.7°/)'  is  based  on  only  one 
sample,  and  that  these  soils  usually  exhibit  very  high  moisture  contents 
and  probably  would  be  the  type  with  highest  mean  moisture  content  if  suf¬ 
ficient  samples  had  been  available  for  analysis. 
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6 3.  Soils  of  a  specific  type  at  low  topography  should  and  usually  do 
exhibit  higher  moisture  contents  than  those  at  high  topography.  Data  for 
soils  showing  the  reverse  of  this  condition  (table  5  and  plate  5;  USCS  type 
SC  and  USDA  sandy  clay  loam)  were  based  on  an  insufficient  number  of  sam¬ 
ples;  and  thus  may  not  be  reliable. 

Analysis  of  dry  density 

64.  Density  values  are  given  in  table  6  and  shown  graphically  in 
plate  6.  The  following  tabulation  lists  the  soil  types  in  decreasing  order' 
of  mean  dry  density  for  all  sites  under  wet-season  condition. 


Mean  Dry 

Mean  Dry 

USCS 

Density  in 

USDA 

Density  in 

Type 

lb/ cu  ft 

Type 

lb/cu  ft 

SM-SC 

101.1 

SCL 

102.2 

SC 

100.0 

S 

95.8 

SP-SM 

98.0 

LS 

93.9 

SM 

93-9 

SL 

92.9 

CL-ML 

93-7 

CL 

92.6 

CL 

91-3 

SiCL 

90.8 

ML 

85.7 

L 

90.3 

CH 

84.8 

SiC 

88.6 

0L 

82.3 

SiL 

86. 9 

MH 

69.9 

Si 

85.6 

OH 

63.1 

C 

82.4 

SC 

79-3 

65.  On  the  textural  triangle  in  fig.  8  the  mean  dry  density  (to  the 
closest  unit)  for  a  USDA  soil  type  for  all  sites  under  wet-season  condition 
has  been  plotted  at  the  same  textural  coordinate  as  used  for  the  strength 
variables;  and  lines  of  equal  density  have  been  sketched.  The  highest  den¬ 
sities  are  indicated  for  the  predominantly  sandy  soils;  with  maximum  values 
of  over  100  lb  per  cu  ft  shown  for  sands  containing  about  25 $  clay.  The 
densities  decrease  moderately  with  an  increase  in  silt  and  very  rapidly 
with  an  increase  in  clay  content  above  25$  to  a  minimum  mean  value  of  82 
lb  per  cu  ft  for  the  clay  soil  type.  On  the  plasticity  charts  for  fine¬ 
grained  soils  and  coarse-grained  soils  with  fines;  the  mean  density  value 
for  an  increment  of  10  liquid  limit  values  of  a  soil  type  was  located  at 
the  same  liquid  limit  and  plasticity  index  coordinate  as  for  the  strength 
variables;  and  lines  of  equal  density  were  sketched.  The  general  pattern 
of  the  isograms  is  similar  to  that  for  moisture  content;  but  the  density 
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values  decrease  with  an 
increasing  liquid  limit 
and  a  decreasing  plas¬ 
ticity  index  (for  a 
given  liquid  limit) . 
Maximum  densities  are 
shown  for  the  coarse¬ 
grained  soils  with 
fines,  with  peak  values 
greater  than  110  lb  per 
cu  ft  indicated  for  SC 
soil  types  having  liquid 
limits  less  than  20. 
Minimum  mean  values  of 
less  than  70  lb  per  cu 
ft  occur  in  the  MH  and 
OH  soil  types.  Densi¬ 
ties  of  the  Pt  soils 
would  undoubtedly  have 
been  the  lowest,  but 
were  not  measured. 

66.  It  is  in¬ 
teresting  to  note  (table 
6  or  plate  6)  that  the 
mean  density  of  a  soil 
type  at  low  topography 
is  generally  higher  than 
that  at  high  topography. 
The  difference  between 
the  two  values  is  gener¬ 
ally  greater  for  the 


Fig.  8.  Mean  dry  density  in  pounds 
per  cubic  foot  for  all  sites  under 
wet-season  condition 


nonclayey  soils  than  for  the  clayey  soils.  The  higher  values  may  be 


attributed  to  settlement  and  compaction  of  soils  due  to  fluctuating  high 


water  tables. 
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Statistical  Study  of  Strength,  Moisture  Content,  and  Per  Cent 
Saturation  Under  High-Moisture  Condition 


Procedures  and  presentation  of  data  ' 

67.  The  procedures  for  analysis,  general  source  of  the  data  (see 
tabulation  in  paragraph  46),  and  the  statistical  derivations  required  for 
this  study  were  the  same  as  those  for  the  study  of  wet-season  condition, 
but  the  data  used  in  this  analysis  were  measured  only  for  low -topography 
sites  under  a  condition  of  high  moisture.  As  previously  mentioned,  high- 
topography  sites  under  a  condition  of  high  moisture  could  not  be  identified 
from  the  data  and  therefore  were  not  used.  Mean  and  standard  deviation 
values  for  cone  index,  remolding  index,  rating  cone  index,  moisture  con¬ 
tent,  and  per  cent  saturation  were  computed  for  USCS  and  USDA  soils  of  the 
6-  to  12-in.  soil  layer.  The  information  is  presented  in  table  7  in  which 
the  soils  are  listed  in  descending  order  of  RCI  as  determined  from  the 
analysis.  The  data  for  Cl,  RI,  RCI,  and  moisture  content  are  also  graph¬ 
ically  shown  as  the  fourth  bar  in  the  series  of  soil-type  histograms  in 
plates  2-5-  The  histograms  permit  visual  comparison  of  the  data  for  the 
various  topography -moisture  conditions.  The  data  are  also  plotted  and 
isograms  drawn  on  a  textural  triangle  and  plasticity  chart  for  Cl,  RI,  RCI, 
moisture  content,  and  per  cent  saturation  in  figs.  9-13;  respectively.  In 
these  figures  the  mean  value  for  the  USDA  soil  type  is  plotted  on  the  tri¬ 
angle  at  the  coordinate  of  the  average  sand,  silt,  and  clay  percentage; 

the  mean  value  for  USCS  fine-grained  soils  falling  within  an  increment  of 
10  liquid  limit  values  of  a  soil  type  is  plotted  on  the  plasticity  chart 
at  the  coordinate  of  the  average  liquid  limit  and  plasticity  index  for  the 
data  (the  same  procedure  as  followed  in  the  wet-season  condition  study). 
There  were  appreciably  less  data  to  work  with  in  this  study  than  in  the 
wet-season  condition  study.  The  number  of  samples  (sites)  for  each  USCS- 
USDA  soil-type  combination  was  generally  Jess  than  15  and  in  many  cases 
less  than  five.  Because  values  derived  from  a  study  based  on  such  small 
numbers  of  samples  are  questionable,  a  statistical  analysis  of  the  various 
USCS-USDA  soil -type  combinations  was  not  made. 

Analysis  of  strength 

68.  Cone  index.  Soil  strength  data  from  319  and  285  sites  were  used 


in  the  analysis  of  the  USCS  and  USDA  soils,  respectively.  The  following 
tabulation  lists  the  soils  in  decreasing  order  of  mean  Cl. 
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USCS 

Mean 

USDA 

Mean 

Type 

Cl 

Type 

Cl 

SM-SC 

166 

CL 

140 

SM 

132 

SCL 

135 

ML 

126 

IS 

132 

CH 

118 

SL 

132 

CL 

118 

SiL 

122 

MH 

117 

SiC 

118 

CL-ML 

113 

SiCL 

117 

OL 

87 

L 

109 

OH 

87 

C 

102 

Pt 

83 

Si 

96 

Pt 

83 

The  textural  data  in  fig. 
9  show  low  mean  Cl's  for 
the  very  silty  soils  and 
very  clayey  (more  than  ' 
50 °/o  clay)  soils,  and  high 
mean  Cl's  for  the  clay 
loam  and  predominantly 
sandy  soils.  The  Cl's  on 
the  plasticity  chart  gen¬ 
erally  decrease  with  an 
increasing  plasticity  in¬ 
dex  at  a  constant  liquid 
limit.  The  preceding 
tabulation  shows  the 


organic  soils  to  have  the 
lowest  mean  Cl  values. 


Fig.  9-  Mean  cone  index  for  low  topography 
under  high-moisture  condition 


The  data  in  plate  2  show  that  for  soil  types  under  high-moisture  condition 
the  Cl  decreases  in  approximately  the  same  order  as  for  soils  under  wet- 
season  condition.  The  mean  values  of  Cl  for  soils  at  low-topography  sites 
range  from  15  to  40  points  lower  under  high-moisture  condition  than  under 
wet-season  condition. 

69*  Remolding  index.  The  following  tabulation  lists  the  soils  in 
decreasing  order  of  mean  RI. 


38 


Fig.  10.  Mean  remolding  index  for  low  topog¬ 
raphy  under  high-moisture  condition 


uses 

Mean 

USDA 

Mean 

Type 

RI 

Type 

RI 

CH 

0.33 

C 

0.88 

MH 

0.69 

SiC 

0.82 

CL 

0.6l 

SCL 

0.75 

0L 

O.56 

CL 

0.75 

Pt 

O.56 

SiCL 

0.72 

SM-SC 

0.54 

Pt 

0.56 

SM 

0.51 

L 

0.53 

OH 

0.46 

SL 

0.52 

ML 

0.43 

SiL 

0.50 

CL-ML 

o.4o 

LS 

0.45 

Si 

0.44 

The  isograms  of  mean  RI 
in  the  textural  triangle 
of  fig.  10  show  a  con¬ 
stant  increase  in  RI  with 
an  increase  in  percentage 
of  clay  from  a  minimum  of 
0.45  for  soils  with  less 
than  10$  clay  to  a  maxi¬ 
mum  of  O.85  for  soils 
with  about  5 0$  clay.  The 
RI  increases  slightly  at 
a  given  clay  content  with 
an  increase  in  percentage 
of  sand.  The  isograms  on 
the  plasticity  chart  show 
an  increasing  RI  with  an 


increasing  plasticity  index  and  liquid  limit.  At  a  given  liquid  limit  the 


RI  increases  with  an  increase  in  the  plasticity  index.  The  mean  RI's  for 


the  fine-grained  soils  of  low  topography  under  high-moisture  condition; 
shown  graphically  in  plate  3;  range  from  0.04  to  0.12  units  less  than 
those  of  corresponding  soil  and  topography  under  wet-season  condition;  the 


means  for  the  coarse-grained  soils  with  fines;  or  sandy  nonclayey  soils ; 
generally  are  more  than  0.12  units  below  their  wet-season  means.  The  ap¬ 
preciable  differences  in  the  RI's  of  the  coarser  materials  as  compared  to 
the  smaller  differences  for  the  fine-grained  soils  can  be  attributed  to  a 
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larger  difference  in  the  moisture  content  of  the  coarser  materials  as  com¬ 
pared  to  the  finer  materials  for  wet-season  and  high-moisture  conditions; 
respectively . 

JO .  Rating  cone 
index .  As  mentioned 
previously;  table  J  lists 
the  soils  in  decreasing 
order  of  mean  RCI.  The 
peat  and  inuck  soil  type 
(pt)  is  listed  at  the 
bottom  of  the  group  be¬ 
cause  it  probably  would 
have  had  the  lowest  mean 
RCI  if  more  samples  had 
been  available  for  anal¬ 
ysis.  The  isograms  on 
the  textural  triangle  in 
fig.  11  show  an  increase 
in  RCI  with  an  increase 
in  the  percentage  of  clay 
from  a  minimum  of  less 
than  50  for  silty  soils 
with  less  than  10$  clay 
to  a  maximum  of  over  100 
for  soils  with  about  kOfo 
clay.  An  increase  in  the 

percentage  of  clay  above  Fig.  11.  Mean  rating  cone  index  for  low 

,  ,  topography  under  high-moisture  condition 

40  results  m  a  decrease 

in  the  RCI.  The  data  also  show  a  general  increase  in  RCI  at  a  constant 
clay  content  with  an  increase  in  the  percentage  of  sand.  The  isograms  on 
the  plasticity  chart  show  a  general  increase  in  the  RCI  with  an  increase 
in  the  plasticity  index  and  liquid  limit  of  the  soil  type.  At  a  given 
liquid  limit  the  RCI  increases  with  an  increase  in  plasticity  index.  A 
comparison  of  the  mean  RCI's  under  low  topography,  high-moisture  condition 
with  the  means  for  the  respective  soil  types  under  lov  topography, 


wet-season  condition  (plate  4)  shows  strengths  that  are  between  15  and  58 
RCI  units  lower  under  high-moisture  condition.  The  differences  in  strength 
are  between  15  and  40  for  the  fine-grained  materials  and  between  40  and  5 8 
for  the  USCS  coarse-grained  soils  with  fines  and  the  USDA  sandy  nonclayey 
soils.  The  greater  differences  for  the  coarser  materials  agree  with  a 
similar  set  of  strength  differences  for  RI  which,  as  explained  in  the  pre¬ 
ceding  paragraph,  is  due  to  greater  differences  in  moisture  contents  for 
the  coarser  materials  than  for  the  finer  materials . 


MEAN  VALUE  BASED  ON 
3lO  2-5  SAMPLES 

MEAN  VALUE  BASED  ON 
32«  6  OR  MORE  SAMPLES 


MicV0  V. 


*/  T  \  / 

toL  SC  7<f. 

30/  SCL  CL  \  \S.^ 


_y\ 

3a  ^\.o 


'°Al  S 

/e\  26 

/ 


'h  1 

Pen  CENT  SAND 


ife 


cH  32' 


NONPLASTIC 
ML  36 
SM  26 


Fig.  12.  Mean  moisture  content 
in  per  cent  dry  weight  for  low 
topography  under  high -moisture 
condition 


Analysis  of 
moisture  content 

71.  The  moisture- 
content  data  used  in  the 
analysis  of  the  USCS  and 
USDA  soil  types  were  de¬ 
rived  from  297  and  263 
sites,  respectively.  The 
soils  are  listed  below  in 
increasing  order  of  mean 
moisture  content. 


USCS 

Type 

Mean 
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SM-5C 

23.0 

SCL 

24.7 

CL-ML 

25.7 

LS 

26.3 

SM 

26.5 

SL 

27.0 

CL 

28.5 

L 

28.6 

ML 

32.5 

CL 

29.2 

CH 

36.3 

SiL 

30.7 

Pt 

42.7 

SiCL 

31-6 

OL 

46.0 

Si 

34.8 

MH 

47.4 

SiC 

35-9 

OH 

94.5 

C 

42.0 

Pt 

42.7 

The  isograms  on  the  tex¬ 
tural  triangle  in  fig.  12 
show  lowest  mean  moisture 
contents  of  less  than  28 °]o 


for  the  predominantly  sandy  soils.  The  moisture  content  increases  slowly 
with  a  decrease  in  percentage  of  sand  and  rapidly  with  an  increase  in  clay 
content  above  35$-  The  isograms  on  the  plasticity  chart  show  an  increase 
in  moisture  content  with  an  increase  in  the  liquid  limit  and  a  decrease  in 
the  plasticity  index  (for  a  given  liquid  limit).  Lowest  values  are  in¬ 
dicated  for  the  coarse-grained  soils  and  low-plasticity  ML  and  CL-ML  soils; 
and  highest  values  are  indicated  for  the  MH  and  OH  soils.  A  comparison  of 
mean  values  for  the  soil  types,  plate  5;  shows  the  moisture  contents  in¬ 
creasing  in  approximately  the  same  order  as  for  wet- season  condition.  The 
mean  moisture  contents  of  both  USCS  and  USDA  soil  types  under  low  topog¬ 
raphy,  high-moisture  condition  range  from  about  k  to  6$  for  the  coarser 
materials,  and  from  about  1  to  3$  for  the  finer  materials,  higher  than  the 
means  for  the  respective  soil  types  under  low  topography,  wet-season  condi¬ 
tion.  The  greater  differences  for  the  coarser  materials  may  be  attributed 
to  .better  drainage  characteristics  and  faster  rates  of  depletion  for  these 
soils  as  compared  to  the  fine  materials.  It  is  interesting  to  note  that 
even  at  high-moisture  condition  most  of  the  MH  soils  and  practically  all  of 
the  CH  soils,  in  situ,  do  not  attain  moisture  contents  greater  than  their 
liquid  limit  (greater  than  50$);  the  OH  soils  generally  have  moisture  con¬ 
tents  much  greater  than  their  liquid  limit. 

Analysis  of  per  cent  saturation 

72.  The  per  cent  saturation  data  used  in  the  mean  and  standard  devi¬ 
ation  statistical  analysis  of  the  USCS  types  were  obtained  from  229  sites; 
the  data  from  198  of  these  sites  were  used  in  the  analysis  of  the  USDA  soil 
types.  Per  cent  saturation  was  not  computed  for  the  organic  soils  (0L,  OH, 
and  Pfc)  because  an  average  specific  gravity  could  not  be  assigned  to  these 
soils  with  any  degree  of  confidence.  Per  cent  saturations  appreciably 
greater  than  100$,  or  otherwise  questionable,  are  indicated  by  an  asterisv 
in  the  data  tables  in  Appendix  B  and  were  not  used  in  the  analysis.  Values 
of  saturation  slightly  greater  than  100$  (generally  between  100  and  110$) 
were  included  in  the  analysis  even  though  such  values  are  theoretically  im¬ 
possible.  The  slight  excess  over  100$  is  considered  inconsequential  for 
analysis  purposes.  Elimination  of  these  data  would  have  biased  the  mean 
values  toward  the  low  side.  The  tabulation  on  the  following  page  lists 
the  soils  in  decreasing  order  of  mean  per  cent  saturation. 
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MEAN  VALUE  BA5E0  ON 
O  2-5  SAMPLES 

MEAN  VALUE  BASEO  ON 
•  a  OR  MORE  SAMPLES 


Fig.  13.  Mean  per  cent  saturation  for  low 
topography  under  high-moisture  condition 
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96.1 
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CL 
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MH 
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SiCL 
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ML 
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Si 

94.0 

CL-ML 
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87.I 
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SM-SC 

77.0 

SiL 

92.8 
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91-6 

SL 

89.4 
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87.6 

The  isograms  on  the  tex¬ 
tural  triangle  in  fig.  13 
show  a  constant  increase 
in  per  cent  saturation 
with  an  increase  in  clay 
content  from  a  minimum 
of  88 fjo  saturation  at  5 1° 
clay  to  a  maximum  of  100$> 
saturation  at  about  5 0$ 
clay.  The  iso grams  on 
the  plasticity  chart 
show  an  increase  in  per 
cent  saturation  with  an 
increase  in  plasticity 
index. 


Cumulative  Frequency  Analysis  of  Rating  Cone  Index 
Under  Wet-Season  and  High-Moisture  Conditions 

Procedures  and  presentation  of  data 

73-  The  data  used  in  this  analysis  are  the  same  that  were  used  in 
the  mean  and  standard  deviation  analyses  of  RCI  under  wet-season  and  high- 
moisture  conditions,  respectively.  The  only  difference  between  this  and 
the  previous  analysis  is  in  the  statistical  treatment  of  the  data. 

?4.  RCI's  for  each  soil  type-moisture  condition  were  grouped  into 
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increments  of  10  RCI's  from  1  to  300,  i.e.  1  to  10,  11  to  20,  21  to  30; 
etc.  The  number  of  measurements  for  each  increment  was  tallied  and  its 
per  cent  of  the  total  number  was  computed.  The  percentages  were  added 
cumulatively  starting  with  the  one  corresponding  to  the  291-to-300  incre¬ 
ment  and  progressing  in  order  of  decreasing  RCI.  Thus  the  larger  value  of 
the  highest  RCI  increment  for  which  data  were  available  always  was  0$  fre¬ 
quency,  and  the  smaller  value  for  the  lowest  RCI  increment  for  which  data 
were  available  was  100$  frequency.  The  RCI  at  50$  frequency  is  the  median 
value.  This  value,  incidentally,  generally  was  smaller  than  the  mean  RCI 
previously  established  for  a  soil  type. 

75-  The  data  are  plotted  in  cumulative  frequency  graphs  in  plates 
7-10  for  the  USCS  soil  types  and  in  plates  11-14  for  the  USDA  soil  types. 
Graphs  for  three  moisture  conditions  are  generally  shown  for  each  soil 
type:  low  topography,  high-moisture  condition,  indicated  by  a  solid  line; 
and  wet-season  condition  of  low  and  high  topography  indicated  by  a  dotted 
line,  and  a  dashed  line,  respectively.  Data  were  not  available  for  sandy 
clay  nor  were  data  available  for  analysis  of  one  or  more  of  the  wetness 
conditions  in  some  of  the  other  soil  types.  The  number  of  samples  (sites) 
used  in  each  analysis  is  indicated  on  its  graph. 

76.  It  is  noted  that  where  an  appreciable  number  of  samples  were 
available  for  analysis  the  three  graphs  drawn  for  each  soil  type  seldom 
cross  each  other,  and  further  that  the  general  range  of  RCI  increases  from 
the  high -moisture  graph  through  that  for  low-topography  wet-season  to  the 
high -topography  wet-season  graph.  This  is  taken  to  be  evidence  of  proper 
categorization  of  the  basic  field  data  into  the  three  general  moisture 
conditions . 

Explanation  of  graphs 

77-  Each  graph  shows  the  manner  in  which  RCI  varied.  For  example, 
refer  to  the  solid-line  graph  for  CH  soils  in  plate  7;  and  it  can  be  seen 
that  10$  of  the  CH  soils  under  low  topography,  high-moisture  condition  had 
RCI's  greater  than  170,  20$  had  values  greater  than  125,  and  30$  had  values 
greater  than  .10,  etc . 

Estimating  probabil- 
ity  of  vehicle  "go" 

78.  The  graphs  can  be  used  for  estimating  the  probability  of  "go" 
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for  military  vehicles.  Soils  with  RCI  greater  than  the  VCI  will  permit  50 
vehicles  to  pass  in  straight-line  echelon  or  one  vehicle  to  execute  severe 
maneuvers .  Thus,  the  cumulative  frequency  corresponding  to  the  VCI  indi¬ 
cates  the  probability  of  a  vehicle's  success  in  a  given  soil  type  under  a 
given  general  moisture  condition.  For  example,  refer  to  the  solid-line 
graph  for  ML  soils  in  plate  9*  If  it  is  known  that  the  soil  type  is  ML 
and  that  the  water-table  conditions  are  such  that  the  soil  is  under  low 
topography,  high-moisture  condition  (but  specific  data  on  strength  cannot 
be  obtained),  it  can  be  hypothesized  that  the  M48  tank  (VCI  =  49)  would 
have  a  52 °/o  probability  of  "go." 

Study  of  USDA  Soil  Types  Classified  in  Terms  of  USCS  Soil  Types 


T9-  This  study  was  performed  on  soils  of  the  6-  to  12-in.  layer  to 
determine  the  frequency  of  each  USDA  soil  type  occurring  as  a  USCS  soil 
type,  and  the  predominant  USCS  soil  type  from  the  position  of  the  soil  on 
the  USDA  textural  triangle  (fig.  l4) .  The  information  derived  from  the 
study  may  be  used  to  estimate  the  most  likely  USCS  soil  type  if  the  USDA 
type  or  the  general  textural  composition  of  the  soil  is  known. 

Source  and  reliability  of  data 

80.  The  soil-type  information  used  in  the  analysis  was  based  on  data 
obtained  from  1176  sites  located  in  44  states.  The  USCS  type  was  identi¬ 
fied  from  Atterberg  limits  and  mechanical  analysis  (generally  sieve  anal¬ 
ysis)  data.  The  USDA  type  generally  was  identified  from  textural  informa¬ 
tion  derived  from  a  hydrometer  analysis.  Grain-size  distributions  deter¬ 
mined  by  the  hydrometer  method  do  not  always  yield  exactly  the  same  re¬ 
sults  as  would  have  been  obtained  by  the  rather  time-consuming  pipette 
method,  which  is  the  official  USDA  method  for  determining  soil  textures. 
Some  textural  designations  therefore  probably  are  not  the  same  as  would 
have  been  obtained  by  the  pipette  method.  The  two  methods  frequently  give 
differences  in  the  order  of  2  or  3 1°  clay,  which  are  enough  to  cause  some 
soils  to  be  classed  as  loams,  for  example,  by  one  method  and  silt  loams  by 
another.  The  0.005-mm  grain  size  usually  was  the  smallest  measured  in  the 
hydrometer  analysis.  The  distinction  between  silt  and  clay  sizes  is  at 
0.002  mm.  The  USDA  class  for  most  sites,  therefore,  was  based  on  values  of 
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Fig.  14.  Distribution  of  USCS  soils  on  USDA  textural  triangle 


per  cent  silt  and  clay  extrapolated  from  an  extension  of  the  mechanical 
analysis  curve  to  0.002  mm.  The  USDA  types  at  many  of  the  1951  field-trip 
sites,  where  hydrometer  analyses  were  not  run,  were  estimated  with,  it  is 
believed,  a  fair  degree  of  reliability  from  textural  information  of  the 
profile  contained  in  the  soil  series  descriptions. 

Results  of  bbe  study 

81.  The  results  of  the  study  are  presented  in  table  8  and  as  points 
identified  in  USCS  terms  plotted  on  a  USDA  textural  triangle,  fig.  14. 

Fig.  15  shows  USDA  soil  types  in  the  textural  triangle  classified  as  pre¬ 
dominant  USCS  soil  types  based  on  data  shown  in  fig.  l4. 

82.  Table  8.  In  table  8  the  USCS  soils  are  arranged  from  left  to 
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Fig.  15.  Predominant  USCS  soil  types  in  USDA  textural  triangle 

right  and  the  USDA  soils  from  top  to  bottom  in  approximate  order  of  de¬ 
creasing  grain  size.  The  organic  soils  are  grouped  at  the  right  and  bottom 
positions  of  their  respective  soil  classification  systems.  The  sequence  of 
numbers  in  the  upper  left  corner  of  each  box  reads  from  left  to  right  for  a 
particular  USDA  soil  type  and  represents  the  respective  percentages  of  all 
samples  of  that  type  that  classified  as  specific  USCS  soil  types;  e.g.  of 
all  USDA  S  (sand)  soil  samples  47 $  classified  as  SP-SM,  50/0  as  SM,  and  jjo 
as  SM-SC.  The  figure  in  the  lower  right  corner  of  the  box  represents  the 
number  of  samples  of  the  particular  USCS-USDA  soil  used  in  the  analysis. 

The  circled  number  represents  the  largest  percentage  of  samples,  and  thus 
the  predominant  USCS  type  occurring  for  a  given  USDA  type.  A  sample  in¬ 
terpretation  of  the  figures  in  the  SiL-CL  box  is  presented  in  the  table. 


83.  Since  the  USCS  and  the  USDA  soil  classification  system  both  em¬ 
ploy  texture;  a  rough  correlation  between  the  two  identifications  of  the 
same  soils  is  to  be  expected.  If  the  USDA  system  considered  plasticity  as 
well;  the  correlation  might  have  been  better  than  it  was.  In  general 
terms;  the  USDA  sandy  soils  classified  as  USCS  coarse-grained  soils  with 
fines;  and  the  USDA  silty;  clayey;  and  loamy  soils  classified  as  USCS  fine¬ 
grained  soils.  More  specifically;  the  sandy  nonclayey  USDA  soils  (S;  LS; 
SL)  usually  classified  as  USCS  coarse-grained  soils  with  fines  and  were 
predominantly  SM  soils;  the  sandy  and  clayey  USDA  soils  (SCL  and  SC)  clas¬ 
sified  as  either  a  coarse-grained  soil  with  fines  or  fine-grained  USCS  soil 
and  the.  USDA  SCL  soil  was  predominantly  a  USCS  CL  soil.  The  number  of 
soils  classified  as  sandy  clay  (two)  was  not  sufficient  to  provide  a  reli¬ 
able  basis  for  estimating  the  probability  of  its  occurrence  as  USCS  soil 
types.  The  fine-textured;  nongravelly  USDA  soils  all  classified  as  fine¬ 
grained  USCS  soils.  The  L  (loam);  SiL  (silt  loam);  CL  (clay  loam);  and 
SiCL  (silty  clay  loam)  soils  were  predominantly  CL;  the  Si  (silt)  soils 
were  predominantly  ML;  the  SiC  (silty  clay)  and  C  (clay)  soils  were  pre¬ 
dominantly  CH;  and  Pt  (peat  and  muck)  soils  classified  as  Pt  in  the  USCS. 

84.  Textural  triangle.  Each  point  on  the  USDA  textural  triangle 
(fig.  Ik)  is  plotted  according  to  the  respective  percentages  of  sand;  silt; 
and  clay  in  the  soil  sample;  and  the  point  is  identified  by  its  USCS  name. 

85.  From  an  analysis  of  the  distribution  of  USCS  soil-type  data  on 
the  textural  triangle  it  was  possible  to  subdivide  the  USDA  soil  types  into 
component  parts  of  predominant  USCS  types.  Fig.  15  shows  the  distribution 
of  predominant  USCS  types  superimposed  on  the  USDA  textural  divisions; 
based  on  the  soil  data  in  fig.  l4.  If  the  relative  amount  of  clay  or  sand 
is  known  for  a  particular  USDA  soil  type;  the  most  likely  USCS  type  can  be 
estimated  with  a  greater  degree  of  confidence  than  if  the  texture  is  not 
known  and  the  type  is  based  upon  estimates  from  table  8.  For  example;  the 
table  shows  USDA  silt  loam  soils  (SiL)  to  be  predominantly  CL  although  only 
45 io  of  the  SiL  soils  are  so  classified.  The  table  also  shows  that  SiL 
soils  occur  as  ML  36$  of  the  time.  In  the  textural  triangle  in  fig.  15 

the  silt  loam  configuration  is  subdivided  by  a  line  projected  from  13 °jo  clay 
(at  50 1°  silt)  to  1  Gjo  clay  (at  O1^  sand)  into  sections  of  high-clay  silt  loam 
and  low-clay  silt  loam.  The  high-clay  portion  has  a  predominance  of  over 
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50$  CL  soils  whereas  the  low-clay  portion  has  a  predominance  of  over  5 0$  ML 
soils.  Further  analysis  of  the  triangle  indicates  the  following.  Loams 
with  clay  contents  greater  than  11  to  13$  were  predominantly  CL  soils  and 
those  with  less  than  that  percentage  were  primarily  ML  soils.  Clay  loams 
and  silty  clay  loams  were  predominantly  CL  soils  but  usually  were  CH  soils 
when  the  clay  contents  were  greater  than  3 8$.  Depending  upon  the  textural 
locations  on  the  triangle,  sandy  loams  were  predominantly  SM,  SC,  CL,  or 
ML  soils;  sandy  clay  loams  were  predominantly  SM,  SC,  or  CL  soils;  and 
sandy  clays  were  predominantly  SC,  CL,  or  CH  soils.  Silts  were  usually 
ML  soils  and  loamy  sands  were  almost  always  SM  soils.  Sands  with  less 
than  91$  sand  sizes  classified  as  SM  soils  and  sands  with  more  than  91$ 
sand  sizes  as  SP-SM  soils.  Sands  with  more  than  95$  sand  sizes  probably 
would  classify  as  SP  or  SW  soils  if  data  for  these  clean  sands  had  been 
used  in  this  study. 

Study  of  USCS  Soil  Types  Classified  in  Terms  of  USDA  Soil  Types 


86.  This  study  was  performed  to  determine  the  frequency  of  each 
USCS  soil  type  occurring  as  a  USDA  type. 

Source  and  reliability  of  data 

87.  The  soil  data  used  in  this  analysis  were  the  same  as  those  em¬ 
ployed  in  the  study  of  USDA  soil  types  classified  in  terms  of  USCS  soil 
types;  therefore,  the  source  and  reliability  of  data  are  the  same  (see 
paragraph  80) . 

Results  of  the  study 

88.  The  results  of  the  study  are  presented  in  table  9*  The  me¬ 
chanics  of  analysis,  and  the  symbols  and  arrangement  of  soil  types  in  the 
table  are  the  same  as  those  employed  in  the  USDA -USCS  comparison  study. 

89.  The  study  indicated  the  following.  All  of  the  USCS  coarse¬ 
grained  soils  with  fines  (GM,  GC,  SP-SM,  SM,  SM-SC,  and  SC),  with  the  ex¬ 
ception  of  GM  and  GC,  classified  as  sandy  USDA  soils.  The  GM  and  GC  soils 
classified  as  either  a  sandy  or  a  fine-textured  USDA  soil  when  the  USDA 
type  was  prefixed  with  the  terra  gravelly,  cobbly,  or  stony.  The  names  of 
all  USDA  soil  types  classified  as  a  GM  or  GC  soil  are  not  known  and  the 
per  cent  frequency  values,  noted  in  the  table,  are  unreliable  as 


probabilities  of  occurrence  due  to  the  insufficient  number  of  samples  (two 
for  GM  and  one  for  GC)  used  in  the  analysis.  The  SP-SM  soils  all  classi¬ 
fied  as  S  (sand),  the  SM  and  SM-SC  soils  were  predominantly  SL  (sandy  loam), 
and  the  SC  soils  were  predominantly  LS  (loamy  sand).  The  fine-grained  and 
organic  USCS  soils  usually  classified  as  fine-textured  and  occasionally  as 
sandy-textured  USDA  soils.  The  ML,  CL-ML,  MH,  CL,  and  OL  soils  were  pre¬ 
dominantly  SiL  (silt  loam);  the  CH  soils  were  predominantly  C  (clay);  the 
OH  soils  were  predominantly  SiL  (silt  loam)  or  L  (loam);  and  the  Pt  soils 
all  classified  as  Pt  (peat  or  muck)  in  the  USDA  system. 

Study  Comparing  USDA  Soil  'Types  of  the 
0-  to  6-in.  and  6-  to  12-in.  Layers 


90.  The  frequency  of  occurrence  of  USDA  soil  types  in  the  6-  to  12- 
in.  layer  for  given  USDA  soil  types  in  the  0-  to  6-in.  layer  of  the  soil 
profile  was  studied.  The  relations  developed  should  be  useful  in  estimat¬ 
ing  the  type  of  soil  in  the  6-  to  12-in.  layer  when  USDA  data  for  the  sur¬ 
face  soil  only  are  available.  It  should  be  noted  that  the  0-  to  6-in.  and 
the  6-  to  12- in.  layers  are  depths  relevant  to  traff icability  and  are  not 
necessarily  naturally  occurring  soil  layers. 

Source  and  reliability  of  data 

91.  The  0-  to  6-in.  and  6-  to  12-in.  USDA  soil-type  data  used  in 
this  study  were  derived  from  1140  sites  located  in  approximately  44  states. 
The  6-  to  12-in.  layer  data  for  these  sites  were  employed  in  the  USCS-USDA 
soil-type  comparison  studies  discussed  earlier;  consequently,  the  proce¬ 
dures  used  in  identifying  the  soil  types  for  the  6-  to  12-in.  layer  are 
the  same  as  those  discussed  in  paragraph  80.  The  textural  types  for  about 
80$  of  the  0-  to  6-in.  soil  layer  data  were  identified  from  values  derived 
by  means  of  a  mechanical  hydrometer  analysis  of  the  soil;  the  remaining  20$ 
of  the  data  were  derived  from  textural -type  names  included  in  the  soil 
series  descriptions.  The  hydrometer  analysis  method  of  identification  is, 
of  course,  the  more  valid  method  since  it  is  based  on  measured  values.  The 
type  name  based  on  this  textural  data  was  used,  therefore,  where  the  soil 
type  as  identified  by  both  methods  differed. 
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Results  of  the  study 

92.  Results  of  the  study  are  shown  in  table  10.  The  soil  types  of 
the  6-  to  12-in.  and  the  0-  to  6-in.  layers  are  arranged  from  left  to  right 
and  from  top  to  bottom,  respectively,  in  order  of  decreasing  strength  as 
determined  from  the  study  of  rating  cone  index  values  under  low  topography, 
high -moisture  condition  (discussed  in  paragraph  70) •  The  numbers  in  the 
upper  left  corner  of  the  boxes  are  percentages  and  read  from  left  to  right. 
Each  value  represents  the  percentage  of  all  sites  of  a  particular  0-  to 
6-in.  soil  type  that  is  characterized  by  a  specific  soil  in  the  6-  to  12- 
in.  layer  of  the  profile.  The  circled  value  for  each  0-  to  6-in.  soil  type 
designates  the  predominant  soil  of  the  6-  to  12-in.  layer  underlying  the 
surface  soil  in  the  profile.  The  number  in  the  lower  right  corner  of  the 
box  represents  the  number  of  sites  of  a  particular  0-  to  6-in.  and  6-  to 
12-in.  soil-type  combination  used  in  the  percentage  analysis.  The  heavy- 
outlined  boxes  progressing  from  the  upper  left  to  the  lower  right  in  the 
table  indicate  that  the  soil  of  the  0-  to  6-in.  layer  is  the  same  as  that 
of  the  6-  to  12-in.  layer.  For  example,  the  0-  to  6-in.  soil  of  six  sites 
has  been  classified  as  SCL  (sandy  clay  loam).  At  only  one  site  (l/6  or  Ytfo 
of  all  the  sites)  was  the  soil  type  in  the  6-  to  12-in.  layer  the  same  as 
that  in  the  0-  to  6-in.  layer,  i.e.  SCL  throughout  the  profile.  However, 
at  three  sites  (3/6  cr  5 0%  of  the  SCL  sites),  the  predominant  number,  the 
6-  to  12-in.  soil  layer  was  classified  as  C  (clay).  Thus,  by  reason  of 
this  analysis,  if  the  surface  soil  is  sandy  clay  loam  the  most  likely  under¬ 
lying  soil  (with  a  probability  of  50fj)  will  be  clay. 

93-  The  analysis  showed  the  soil  types  of  the  6-  to  12-in.  layer  to 
be  the  same  as  those  of  the  0-  to  6-in.  layer  'Jl’fo  of  the  time.  In  general, 
soils  of  the  6-  to  12-in.  layer  are  predominantly  the  same  type  as  those  of 
the  0-  to  6-in.  layer  with  the  following  exceptions.  Clays  are  usually 
found  below  sandy  clay  loams  and  silty  clays,  and  silt  loams  are  more 
commonly  found  below  silt.  No  data  were  available  for  the  analysis  of 
sandy  clay. 
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PART  V:  SOIL  TRAFFICABILITY  CLASSIFICATION  SCHEME 
AND  RELATED  STUDIES 


94.  The  soil  trafficability  classification  scheme  presented  in  this 
part  is  essentially  a  listing  of  soil  types  in  descending  order  of  their 
median  rating  cone  indexes  under  three  of  four  general  conditions  of  mois¬ 
ture:  high  and  low  topography  under  wet-season  condition;  and  low  topog¬ 
raphy  under  high -moisture  condition.  Information  for  high  topography; 
high-moisture  condition  will  be  included  in  the  scheme  when  sites  under 
this  condition  are  properly  identified  and  the  data  from  them  have  been 
analyzed.  Soil  types  according  to  both  the  USCS  and  the  USDA  soil  classi¬ 
fication  system  are  employed.  Thus  it  can  be  considered  an  eightfold 
scheme  for  the  classification  of  soils  from  a  trafficability  standpoint. 

The  scheme  considers  the  strength  of  soils  in  the  6-  to  12-in.  layer  lo¬ 
cated  in  temperate  climatic  areas. 

95-  This  part  of  the  report  summarizes  the  vehicle  classification 
categories  developed  in  an  earlier  study;  and  describes  the  soil  traffic - 
ability  classification  scheme  and  its  possible  application  in  detail. 

Tables  11  and  12  supplement  the  classification  scheme  in  that  they  provide 
specific  data  on  the  per  cent  probability  of  "go"  for  military  vehicles  on 
level  and  sloping  terrain  for  each  of  the  three  general  moisture  conditions 
and  uhe  two  soil  classification  systems. 


Vehicle  Categories 


96.  Different  military  vehicles  require  different  minimum  soil 
strengths  for  operation.  A  soil  condition  that  is  easi.ly  trafficable  to 
one  vehicle  may  be  impassable  to  another.  In  order  to  make  the  soil  traf¬ 
ficability  classification  meaningful;  it  was  thus  necessary  to  introduce 
the  idea  of  vehicle  requirements  and  incorporate  it  into  a  scheme  for 
estimating  the  probability  of  vehicle  "go." 

97-  In  a  previous  study  described  in  TM  3-240;  9th  Supplement; 
Vehicle  Classification,  a  system  was  developed  for  classifying  vehicles 
on  the  basis  of  the  minimum  soil  strength  each  required  for  50 
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straight -line  passes  or  one  severe  maneuver  on  level  ground.  This  system 
is  condensed  and  repeated  here. 


Vehicle 

Category 

Vehicle  Cone 
Index  Range 

Vehicles 

1 

20-29 

The  M29  weasel,  M76  otter,  and  Canadian  snow¬ 
mobile  are  the  only  known  standard  vehicles  in 
this  category 

2 

30-49 

Engineer  and  hi -speed  tractors  with  compara¬ 
tively  wide  tracks  and  low  contact  pressures 

3 

50-59 

The  tractors  with  average  contact  pressures,  the 
tanks  with  comparatively  low  contact  pressures, 
and  some  trailed  vehicles  with  very  low  contact 
pressures 

4 

60-69 

Most  medium  tanks,  tractors  with  high  contact 
pressures,  and  all-wheel-drive  trucks  and 
trailed  vehicles  with  low  contact  pressures 

5 

70-79 

Most  all-wheel-drive  trucks,  a  great  number  of 
trailed  vehicles,  and  heavy  tanks 

6 

80-99 

A  great  number  of  all-wheel-drive  and  rear- 
wheel-drive  trucks,  and  trailed  vehicles  in¬ 
tended  primarily  for  highway  use 

7 

100  or  greater* 

Rear -wheel -drive  vehicles  and  others  that  gener¬ 
ally  are  not  expected  to  operate  off  roads, 
especially  in  wet  soils 

*  Limited  to  maximum  of  200  vehicle  cone  index  in  the  traff inability  clas¬ 
sification  table.  Few  vehicles  within  this  category  have  VCI's  greater 
than  200. 


The  vehicle  cone  indexes  for  individual  vehicles  within  the  categories  are 
included  in  Appendix  A  of  WES  TM  3-240,  l4th  Supplement. 

Soil  Traff i cab ility  Classification  Scheme,  Level  Terrain 

98.  The  soil  traff icab ility  classification  scheme  for  level  terrain 
is  presented  in  USCS  terms  in  table  11  for  high  topography  and  low  topog¬ 
raphy  under  wet -season  condition  and  low  topography  under  high-moisture 
condition.  The  scheme  is  presented  in  USDA  terms  in  table  12  for  the  same 
set  of  moisture  conditions,  respectively.  Information  presented  in  the 
scheme  for  each  soil  type  includes  a  general  estimate  of  the  probability 
of  "go"  on  level  terrain  of  vehicles  of  various  categories,  measurements 
of  soil  strength,  and  general  effects  of  slipperiness  and  stickiness. 
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Classification  of  vehicle  "go11 

99-  For  the  sake  of  simplicity  of  presentation  the  per  cent  proba¬ 
bilities  of  vehicle  "go"  have  been  arbitrarily  classified  as  follows: 

Excellent  greater  than  9 0%  probability  of  "go" 

Good  76  to  9 0%  probability  of  "go" 

Fair  50  to  7 5%  probability  of  "go" 

Poor  less  than  5 0%  probability  of  "go" 

The  probability-of-"go"  information  is  illustrated  in  tables  11  and  12  by  a 

series  of  bar  graphs,  one  for  each  soil  type. 

Procedure  for  de- 
riving  "go"  information 

100.  The  vehicle  cone  indexes  corresponding  to  $0,  75;  and  9 0%  prob¬ 
ability  of  "go,"  the  limiting  values  of  the  vehicle  "go"  groupings,  were 
derived  from  the  cumulative  frequency  rating  cone  index  graphs  (plates 
7-1*0  •  For  example,  from  the  ML  soil-type  graph  for  low  topography,  wet- 
season  condition  (plate  9)  it  can  be  seen  that  the  RCI's  at  50;  75;  and  9 0% 
cumulative  frequency  are  77;  47;  and  32,  respectively.  This  means  that  the 
soil  strength  will  be  greater  than  77  RCI  50  times  out  of  100,  greater  than 
*1-7  RCI  75  times  out  of  100,  and  greater  than  32  RCI  90  times  out  of  100. 
This  in  turn  indicates  that  vehicles  with  a  VCI  greater  than  77  will  have 
less  than  a  50 %  probability  of  "go"  (black  area  of  graph  in  table  11,  clas¬ 
sified  as  poor);  those  with  a  VCI  ranging  from  47  to  77  will  have  a  50  to 
75 %  probability  of  "go"  (diagonal-line  area,  classified  as  fair);  those 
with  a  VCI  ranging  from  32  to  46  will  have  a  76  to  90%  probability  of  "go" 
(stippled  area,  classified  as  good);  and  those  with  a  VCI  less  than  32 
will  have  greater  than  90%  probability  of  "go"  (white  area,  classified 

as  excellent) . 

Reliability  of  "go"  information 

101.  The  probability  lines  delineating  the  vehicle  "go"  groupings 
on  the  bar  graphs  in  tables  11  and  12  are  solid  where  the  data  were  based 
on  more  than  four  samples  and  the  information  shown  was  considered  to  be 
reliable.  The  lines  are  broken  where  less  than  five  samples  were  used  in 
the  analysis  or  the  data  were  otherwise  questionable.  The  positioning  of 
these  broken  lines  was  based  on  an  assumed  rating  cone  index  estimated  from 
the  textural,  plasticity,  and  organic  properties  of  the  soil. 

102.  It  should  be  particularly  noted  that  the  occurrence  of  obstacles 


was  not  considered  in  the  probability  of  "go"  estimates  for  level  or 
sloping  terrain.  Obstacle  components  of  terrain;  such  as  trees,  hedges, 
boulders,  and  streams,  that  present  a  definite  deterrent  or  obstruction  to 
mobility  of  vehicles  would  certainly  decrease  the  probability  of  "go." 

Soil  strength  information 

103.  The  range  of  cone  index,  remolding  index,  and  rating  cone  in¬ 
dex,  and  the  mean  rating  cone  index  (discussed  in  Part  IV)  are  presented 
again  in  tables  11  and  12.  It  may  be  noted  that  the  mean  RCI  for  a  soil 
generally  is  slightly  greater  than  its  median  RCI,  which  is  the  same  value 
as  the  VCI  at  5 0$  probability  of  "go." 

Soil  slipperiness  and 
stickiness  information 

104.  The  effects  of  slipperiness  and  stickiness  were  estimated 
qualitatively  on  the  basis  of  experience,  and  noted  in  tables  11  and  12. 
Severe  slipperiness  will  often  cause  the  immobilization  of  wheeled  vehicles 
that  are  not  equipped  with  traction  devices  and,  in  combination  with  rela¬ 
tively  low  RCI  (a  few  points  above  VCl),  will  often  cause  even  chain- 
equipped  wheeled  vehicles  to  become  immobilized.  Slipperiness  may  ad¬ 
versely  affect  control  of  tracked  vehicles,  but  will  seldom  be  responsible 
for  their  immobilization.  Soils  designated  as  having  moderate  to  severe 
stickiness  will,  when  wet,  cling  to  a  vehicle's  running  gear;  slight  stick¬ 
iness  has  never  been  found  sufficiently  detrimental  to  cause  "freezing"  of 
a  vehicle's  running  gear  and  immobilization  of  the  vehicle,  except  in  one 
case  where  sticky  soil  trapped  between  the  tracks  and  body  of  an  M29C 
weasel  caused  it  to  become  immobilized. 

Probability  of  Vehicle  "Go"  on  Level  and  Sloping  Terrain 

105.  The  per  cent  probabilities  of  vehicle  "go"  on  level  and  sloping 
soils  classified  in  terms  of  the  USCS  are  presented  in  table  13  for  high 
topography  and  low  topography  under  wet-season  condition,  and  low  topog¬ 
raphy  under  high-moisture  condition;  these  data  on  soils  classified  in 
terms  of  the  USDA  system  are  presented  in  table  14.  The  data  for  each 
soil  type-moisture  condition  include  the  probabilities  of  negotiation  of 
level  terrain  (0$  slope)  and  slopes  of  15;  30 ;  and  bj]o  by  vehicles  in  each 
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of  the  seven  vehicle  categories.  The  probabilities  were  established  for 
the  median  VCI  within  vehicle  categories  1  through  6  (i.e.  25  VCI  for 
category. 1,  kO  VCI  for  category  2,  etc.)  and  for  the  minimum  VCI  (100)  in 
category  J,  for  tracked  vehicles  with  grousers  shorter  than  l-l/2  in.  and 
wheeled  vehicles,  respectively.  Tracked  vehicles  with  grousers  longer  than 
1-1/2  in.  would  have  a  slightly  better  probability  of  "go"  on  sloping  soils 
than  that  computed  for  tracked  vehicles  with  shorter  grousers.  For  all 
practical  purposes,  however,  the  difference  is  insignificant  and  the  prob¬ 
abilities  of  "go"  listed  under  the  "tracked"  column  ir  tables  13  and  l4  may 
be  applied  to  both  types  of  tracked  vehicles.  The  probability  of  "go"  es¬ 
tablished  for  a  vehicle  with  a  median  VCI  of  a  category  will  closely  ap¬ 
proximate  and  may  be  used  to  estimate  the  probabilities  of  "go"  for  other 
vehicles  within  the  respective  category. 


Procedure  for  deriv- 
ing  "go"  information 

106.  The  probability  data  were  obtained  from  the  cumulative 
frequency-rating  cone  index  graphs  presented  in  plates  7-1*+  •  If  vehicle 
cone  index  is  substituted  for  rating  cone  index  and  probability  of  "go" 
for  cumulative  frequency,  an  estimate  of  the  probability  of  "go"  on  level 
terrain  can  be  made  for  any  vehicle  for  which  a  vehicle  cone  index  has  been 
computed  (discussed  in  paragraph  78) •  In  order  to  determine  the  probabil¬ 
ity  of  "go"  for  a  given  slope  the  slope  index,  derived  from  the  curve  of 
the  vehicle  type  shown  in  plate  1,  was  added  to  the  VCI  and  the  probability 
of  "go"  for  the  soil  type-moisture  condition  was  based  upon  the  cumulative 
frequency  reading  for  this  new  VCI  value.  For  example,  the  probabilities 
of  "go"  for  tracked  and  wheeled  vehicles  of  55  VCI  (median  VCI  of  cate¬ 
gory  3);  respectively,  on  0,  15,  30,  and  slopes  of  a  silt  loam  soil 
area  under  low  topography,  high-moisture  condition  were  derived  as  follows. 
The  vehicle  cone  index  was  substituted  for  rating  cone  index  in  the  ab¬ 
scissa  and  the  probability  of  "go"  was  substituted  for  cumulative  frequency 
in  the  ordinate  of  the  silt  loam  low  topography,  high-moisture  condition 
graph  shown  in  plate  13.  At  55  VCI  the  probability  of  "go,"  read  from  the 
graph,  was  55 $■  This  value  applies  to  tracked  and  wheeled  vehicles  at  0 $ 
slope.  The  slope  index  at  15$  slope,  read  from  the  curves  of  plate  1,  was 
7  for  tracked  vehicles  with  grousers  shorter  than  l-l/2  in.  and  9  for 
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wheeled  vehicles.  This  index  was  added  to  the  VCI  to  provide  values  of  62 
(55  plus  7)  for  the  tracked  vehicle  and  64  (55  plus  9)  for  the  wheeled 
vehicle,  respectively.  The  probabilities  of  "go"  for  the  VCI  values  of  62 
and  64,  read  from  the  silt  loam  low  topography,  high-moisture  condition 
graph  in  plate  13,  were  47  and  44$,  respectively.  At  30$  slope  the  slope 
indexes  were  15  and  20,  the  VCI's  became  70  and  75;  and  the  resulting 
probabilities  of  "go"  were  35  and  30$  for  the  two  vehicle  types,  respec¬ 
tively;  at  45$  slope  the  slope  indexes  were  27  and  40,  the  VCI's  became  82 
and  95;  and  the  probabilities  of  "go"  read  from  the  graph  were  23  and  l4$, 
respectively.  The  probability  of  "go"  can  be  estimated  for  any  slope  and 
for  any  vehicle  for  which  a  VCI  has  been  computed  by  using  data  read  from 
the  proper  soil  type -moisture  condition  graph  and  slope  index  curve,  and 
following  the  procedures  discussed  above. 

Reliability  of  "go"  information 

107.  The  probability  values  for  wet-season  condition  are  undoubtedly 
influenced  by  the  high-moisture  low-strength  bias  associated  with  the  basic 
data  (previously  discussed  in  paragraph  39a);  thus,  the  actual  probability 
of  "go"  would  be  somewhat  higher  than  that  indicated. 

108.  The  number  of  samples  used  in  the  analysis  of  a  particular  soil 
type-moisture  condition  provides  a  rough  estimate  of  its  reliability. 

Those  based  on  more  than  30  samples  would  generally  have  a  small  plus  and 
minus  probability  error,  i.e.  the  true  probability  based  on  an  infinite 
number  of  the  same  type  of  samples  would  not  vary  by  more  than  plus  or 
minus  a  small  standard  error  of  estimate.  The  probabilities  of  "go," 
therefore,  are  considered  to  be  of  good  reliability.  An  analysis  based 

on  less  than  30  samples  and  especially  less  than  15  samples,  but  more 
than  4  samples,  would  have  a  moderate  standard  error  of  estimate  (esti¬ 
mated  at  +10  to  +25$  probability  of  "go").  Probabilities  based  on  an 
analysis  of  this  number  of  samples  are  considered  to  be  of  fair  reliabil¬ 
ity  and  should  be  viewed  with  skepticism.  Five  was  arbitrarily  chosen  as 
the  minimum  number  of  samples  needed  to  provide  a  reasonably  reliable 
probability  value;  pi obabilities  of  "go"  were  only  estimated  for  the  anal¬ 
yses  based  on  fewer  than  5  samples.  The  estimations  were  based  on  as¬ 
sumed  strengths  estimated  from  the  textural,  plasticity,  and  organic  prop¬ 


erties  of  the  soil. 
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Application  of  Information  for  Estimating 
Traff icability  Conditions 


109.  The  information  presented  in  the  traff icability  classification 
scheme  and  probability  of  "go"  tables  should  be  especially  useful  in  mili¬ 
tary  intelligence,  military-operations  planning,  and  vehicle-design  work. 
The  information  may  be  applied  in  quantitative  or  qualitative  terms  to 
military  problems  or  studies  of  a  tactical  or  strategic  nature. 

110.  Presumably  the  information  will  be  used  to  estimate  traffic- 
ability  conditions  for  areas  that,  in  most  cases,  will  not  be  accessible 
for  measurements.  It  may  be  reasoned  that  the  information  would  not  be 
needed  for  accessible  areas  because  direct  strength  measurements  with  the 
cone  penetrometer  could  be  taken  where  and  when  desired.  The  information, 
however,  could  be  used  in  these  areas  to  facilitate  a  particular  study, 
e.g.  the  speedy  selection  of  one  of  several  possible  access  routes;  the 
selection  of  possible  barrier  areas  (mine  fields,  etc.,  that  normally  would 
have  good  to  excellent  probabilities  of  "go");  or  the  selection  of  broad 
areas  providing  the  best  positions  for  offensive  or  defensive  operations. 

Use  of  traff icability 
classification  scheme 

111.  The  following  paragraphs  explain  how  the  classification  scheme 
can  be  used  by  means  of  examples. 

112.  Season,  soil  type,  and  topography.  If  the  season,  say  wet 
season,  the  soil  type,  say  CL,  and  the  topography,  say  low  topography,  of 
an  area  are  known,  the  data  in  table  11  for  low  topography,  wet-season  con¬ 
dition  would  be  used.  In  this  case,  the  probability  of  "go"  on  the  CL  soil 
would  be  less  than  5 0$  for  vehicles  with  VCI's  greater  than  85,  between  50 
and  75 1°  for  vehicles  with  VCI's  between  60  and  85,  between  j6  and  90 $  for 
vehicles  with  VCI's  between  4l  and  59;  and  greater  than  ^Q°jo  for  vehicles 
with  VCI's  less  than  4l. 

113 •  Season,  soil  type,  topography,  and  rainy  weather  or  high -water- 
table  condition.  If  in  addition  to  the  knowledge  of  the  season,  soil  type, 
and  topography  it  is  known  that  the  soil  has  been  subjected  to  several  days 
of  rain,  or  a  high  water  table  is  known  to  exist,  the  low  topography,  high- 
moisture  condition  data  presented  in  table  11  (or  table  12  for  USDA  soils) 


would  be  used.  The  probability  of  vehicle  "go"  on  CL  soils  under  these 
conditions  would  be  less  than  5 0$  for  vehicles  with  VCI's  greater  than  67, 
between  50  and  75 1°  for  vehicles  with  VCI's  between  43  and  67,  between  76 
and  9 0$  for  vehicles  with  VCI's  between  31  and  42,  and  greater  than  9O/0  for 
vehicles  with  VCI's  less  than  31. 

114 .  Probability  of  one  or  two  straight-line  passes  for  a  vehicle. 

A  rating  cone  index  equal  to  75 1»  of  the  vehicle  cone  index  usually  will 
permit  one  or  two  straight-line  passes  of  the  vehicle.  The  probability  of 
a  successful  operation  may  be  derived  from  the  classification  scheme 
(tables  11  and  12)  by  projecting  a  line  down  from  the  VCI  value  multiplied 
by  0.75  and  reading  the  probability  at  its  intersection  with  the  particular 
graph  of  soil  type-wetness  condition  under  consideration.  For  example,  a 
vehicle  with  a  VCI  of  100  would  have  a  recomputed  index  of  75  (100  X  0.75). 
The  probability  of  its  making  one  or  two  straight-line  passes  on  a  CL  soil 
under  low  topography,  wet-season  condition  (from  table  11 )  would  be  50  to 
75 1°  (estimated  at  60$) . 

Use  of  probability  of  "go"  tables 

115.  The  following  paragraphs  explain  how  the  probability  tables 
(tables  13  and  l4)  may  be  used.  The  particular  data  to  be  used,  like  that 
for  the  soil  trafficability  classification  scheme,  will  depend  upon  the 
amount  and  type  of  information  known,  i.e.  the  topography,  moisture  condi¬ 
tion,  and  the  soil  type  and  system  in  which  the  soil  is  classified. 

116 .  Probability  of  "go"  for  vehicles  within  specific  VCI  cate¬ 
gories.  The  probability  of  "go"  on  sloping  ground  may  be  estimated  for 
tracked  or  wheeled  vehicles  within  VCI  categories.  If,  for  example,  low 
topography,  high-moisture  condition  prevails  and  the  soil  is  a  CL  with  a 
15$  slope,  the  probability  of  "go"  for  tracked  vehicles  in  category  3  (VCI 
50  to  59)  would  be  57 $  (from  table  13) • 

117 •  Comparison  of  probabilities  between  two  vehicle  c-  •  ,  pries  . 

The  probabilities  of  "go"  may  be  compared  for  vehicles  within  two  different 
categories  to  estimate  the  advantage  that  vehicles  in  one  category  would 
have  over  vehicles  in  another.  For  example,  under  the  same  set  of  condi¬ 
tions  as  those  stated  in  the  preceding  paragraph,  tracked  vehicles  in  cate¬ 
gory  5  (VCI  70  to  79)  would  have  a  35 1°  probability  of  "go"  (table  13) . 

Since  the  table  shows  the  probability  of  "go"  for  vehicles  in  category  3  to 


59 


"be  57 i<>,  the  difference,  57  minus  35  or  22$,  indicates  the  advantage  in  per¬ 
formance  of  vehicles  in  category  3* 

ll8.  Comparison  of  probabilities  for  different  soil  types  and 
slopes .  The  probabilities  of  "go"  for  vehicles  within  a  given  category 
may  be  compared  for  two  or  more  different  soil  types  and  slopes  in  order 
to  determine  quantitatively  the  advantage  that  one  route  would  have  over 
another.  For  example,  if  tracked  vehicles  in  category  3  '.'ere  being  con¬ 
sidered  for  use  in  a  low -topography  area  under  high-moisture  condition 
(table  13), ■  the  probability  of  "go"  along  route  A,  an  ML  soil  with  maximum 
slopes  of  30$;  would  be  35$;  the  probability  of  "go"  along  route  B,  a  CH 
soil  with  maximum  slopes  of  15$,  would  be  80$.  Thus,  route  B  would  have  a 
decided  advantage  of  45$  (80  -  35)  over  route  A  from  the  standpoint  of  soil 
type  and  slope . 
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PART  VI:  CONCLUSIONS  AND  RECOMMENDATIONS 


Conclusions 

i 

119-  On  the  basis  of  the  assumption  of  the  significance  of  the  ef¬ 
fects  of  space  factors  (high  and  low  topography)  and  time  factors  (wet- 
season  and  high -moisture  conditions)  on  the  trafficability  of  soils,  and 
the  subsequent  logical-appearing  variation  in  mean  values  and  ranges  of 
pertinent  parameters  of  soil  trafficability,  it  is  concluded  that  the  traf¬ 
ficability  scheme  devised  herein  fully  exploits  available  knowledge  and 
data  and  is,  therefore,  a  feasible  scheme.  The  scheme  has  the  following 
advantages . 

a.  It  rates  soil  types  (both  USCS  and  USDA)  according  to 
their  median  rating  cone  index  under  high  and  low  topog¬ 
raphy,  wet-season  condition,  and  under  low  topography, 
high-moisture  condition.  (Data  for  high  topography,  high- 
moisture  condition  will  be  added  at  a  later  date.) 

b.  From  a  consideration  of  cumulative  frequency  of  occurrence 
of  rating  cone  index,  it  permits  a  ready  estimate  of  the 
chances  of  successful  travel  of  any  military  vehicle 
(whose  vehicle  cone  index  is  known)  on  any  soil  type, 
under  three  of  the  four  general  space-time  moisture 
conditions . 

120.  The  scheme  has  the  following  limitations. 

a.  It  considers  only  soils  in  humid,  temperate  climates. 

b.  It  does  not  take  into  account  thawing  or  recently  thawed 
soils . 

c.  It  ignores  the  specific  effects  of  certain  environmental 
factors  known  to  be  significant  to  trafficability. 

121.  The  conclusions  that  follow  are  based  on  the  soil  information 
derived  from  the  various  analyses  of  the  basic  data.  For  the  convenience 
of  the  reader,  the  principal  paragraphs,  tables,  plates,  or  figures  sup¬ 
porting  the  conclusion  are  given. 

a.  Soil  strength: 

(l)  A  soil  of  a  particular  environment  generally  will  have 
a  lower  strength  in  a  low-lying  position  (low  topog¬ 
raphy)  than  the  same  soil  type  in  a  high-lying  posi¬ 
tion  (high  topography).  (Refer  to  paragraphs  5k,  51, 
and  60  and  plates  2,  3;  and  4 . ) 
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(2)  Under  a  given  space-time  moisture  condition;  the  ini¬ 
tial  strength  (cone  index)  is  highest  for  the  coarse¬ 
grained  soils  (USCS  coarse-grained  soils  with  fines 
and  USDA  sandy  soils);  moderate  for  the  fine-grained 
soils;  and  lowest  for  the  organic  soils.,  (Refer  to 
paragraphs  52  and  68  and  plate  2.) 

(3)  The  silty  USCS  coarse-grained  soils  with  fines  (SP-SM; 
SM)  and  USDA  very  sandy  soils  (S;  LS)  of  high  topog¬ 
raphy  will  generally  show  an  increase  in  strength 
after  repetitive  traffic  (indicated  by  a  remolding 
index  greater  than  one)  during  times  of  wet-season 
condition.  These  same  soils;  especially  the  SM  and 
loamy  sand  types;  in  low  topography  will  lose  about 
50fo  of  their  initial  strength  under  repetitive  traffic 
during  times  of  wet-season  and  high-moisture  condi¬ 
tions.  (Refer  to  plate  3-) 

(4)  The  remolding  index  of  a  soil  decreases  with  a  de¬ 
crease  in  the  plasticity  or  clay  content  and  a  de¬ 
crease  in  the  sand  content  of  the  soil  type.  The 
organic  soils  have  the  lowest  remolding  indexes . 

(Refer  to  paragraph  56  and  fig.  5;  and  to  paragraph  69 
and  fig.  10.)  The  slightly  plastic  to  nonplastic 
silty  soils  and  organic  soils  under  low  topography; 
high-moisture  condition  retain  about  40  to  55 1°  of 
their  original  strength;  and  the  highly  plastic  soils 
retain  about  70  to  90 fo  of  their  original  strength 
after  remolding.  (Refer  to  paragraph  69.) 

(5)  The  strength  of  a  remolded  soil  (rating  cone  index) 
under  wet-season  condition  is  highest  for  coarse¬ 
grained  soil;  moderate  for  plastic  soil;  low  for  pre¬ 
dominantly  silty  fine-grained  soil;  and  lowest  for 
organic  soil  (refer  to  paragraph  59;  fig*  6;  and 
plate  4);  the  strength  sequence  of  these  soil  types 
is  the  same  under  high-moisture  condition  except  that 
silty  coarse-grained  soils  are  characterized  by  rela¬ 
tively  low  strengths  slightly  greater  than  those  of 
silty  fine-grained  soils  (refer  to  plate  4). 

(6)  The  mean  rating  cone  indexes  for  the  soil  types  in 
low- topography  areas  range  from  about  15  to  58  units 
lower  under  high-moisture  condition  than  the  respec¬ 
tive  strengths  under  wet -season  condition.  The  dif¬ 
ferences  in  strength  between  the  two  conditions  range 
from  15  to  40  for  the  fine-grained  materials  and  from 
40  to  58  for  the  coarser  soils.  (Refer  to  paragraph 
70  and  plate  4 . ) 

b.  Soil-moisture  content: 

(l)  The  moisture  content  of  a  soil  is  influenced  by  its 
texture;  plasticity;  and  organic  content;  the  organic 
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and  hi  iu  tic  or  clayey  soils  have  the  highest 
raear  ~tur  c  ntents,  and  the  coarse-grained  non- 
plas':f  ?"•'  "  -I  he  lowest.  (Refer  to  paragraph  62 
and  fig.  rrd  to  paragraph  71  and  fig.  12.) 

(2)  The  mean  moxs^ure  contents  of  soils  of  low  topography 
range  fiom  about  4  to  6$  for  the  coarser  mater ials, 
and  from  about  1  to  3 $  for  the  finer  materials,  higher 
under  high-moisture  condition  than  the  mean  soil- 
moisture  contents  for  the  respective  soil  types  under 
wet-season  condition.  (Refer  to  paragraph  71  and 
plate  5 • ) 

(3)  Soils  seldom  attain  100$  saturation.  The  mean  per 
cent  saturations  under  low  topography,  high-moisture 
condition  range  from  about  87  to  90$  for  coarse¬ 
grained  silty  soils,  90  to  93$  for  fine-grained  silty 
soils,  and  93  ho  97$  for  moderately  to  highly  plastic 
soils.  (Refer  to  paragraph  72.) 

c.  Density: 

(1)  The  dry  densities  of  soils  appear  to  decrease  with  an 
increasing  silt  content  and  an  increasing  clay  content 
above  25$,  and  with  an  increasing  liquid  limit  and 
decreasing  plasticity  index  (for  a  given  liquid  limit) 
of  the  soil  type.  Organic  soils  have  the  lowest  den¬ 
sities.  (Refer  to  paragraph  65  and  fig.  8.) 

(2)  Soils  of  low-lying  (low  topography)  positions  usually 
have  higher  densities  than  those  of  the  same  soil  type 
situated  on  high-lying  (high  topography)  positions. 
(Refer  to  paragraph  66  and  plate  6.) 

d.  Soil-type  identification: 

(1)  The  USCS  coarse-graineu  soils  with  fines  generally 
classify  as  USDA  sandy  soils,  and  the  USCS  fine¬ 
grained  soils  are  comparable  to  the  USDA  silty,  clayey, 
and  loamy  soils  (refer  to  paragraph  83).  The  USDA 
clay  loams,  silty  clay  loams,  and  high -clay-content 
loams  and  silt  loams  are  predominantly  CL  when  classi¬ 
fied  in  USCS  terms;  the  silts  and  low-cla.y-content 
loams  and  silt  loams  are  predominantly  ML;  and  the 
silty  clays  and  clays  are  primarily  CH.  (Refer  to 
paragraph  85  and  fig.  15.) 

(2)  Soils  (USDA)  of  the  6-  to  12  -in.  layer  are  the  same 
as  those  in  the  0-  to  6-in.  layer  of  the  profile  71 
times  out  of  100.  (Refer  to  paragraph  93  and 
table  10 . ) 


Recommendations 


122.  The  recommendations  that  follow  are  made  on  the  basis  of 
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consideration  of  the  general  reliability  of  the  test  data  and  analysis  in¬ 
formation,  the  limitations  of  the  scope  of  the  analysis,  and  the  conclu¬ 
sions  drawn  from  the  study. 

a.  Soil  data  on  GM,  GC,  SP-SM,  and  SC  soils  at  moisture  condi¬ 
tions  (wet-season  and/or  high-moisture)  for  which  no  rating 
cone  index  information  is  available  should  be  collected  in 
a  planned  test  program  for  use  in  improving  and  refining 
the  traff icability  classification  scheme  and  providing  ad¬ 
ditional  significant  information  on  the  probability  of 

It  II 

go- 

b.  Additional  soil  field  data,  especially  rating  cone  index 
information,  should  be  collected  on  soil  type-moisture  con¬ 
ditions  with  less  than  30  test  observations  for  use  in 
checking  the  validity  and  improving  the  reliability  of 
probability  of  "go"  information.  These  data  should  include 
data  for  CH  soils  of  high  topography,  and  data  for  SC, 

SM-SC,  MH,  0L,  OH,  and  Pt  soils  of  low  and  high  topography 
under  wet-season  condition,  and  under  high-moisture  condi¬ 
tion,  respectively. 

c.  An  analysis  of  rating  cone  index  and  probability  of  vehicle 
"go"  should  be  made  for  the  high-moisture  condition  of  USCS 
and  USDA  soils  of  high  topography.  This  study  will  require 
a  preliminary  analysis  to  establish  criteria  for  reliably 
determining  conditions  of  high  moisture.  Additional  sam¬ 
ples  will  probably  be  required  to  supplement  usable  data 
already  collected. 

d.  Studies  of  the  type  reported  herein  should  be  made  on 
soils  located  in  humid,  tropical  climates,  in  arctic  cli¬ 
mates,  and  in  areas  of  freeze-thaw. 
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Table  7 

Mean  and  Standard  Deviation  Values  for  USCS  and.  USDA  Soil  Types,  6-  to  12-in.  Layer 
Low  Topography,  High-Moisture  Condition 


Soil 

Type 

Symbol 

Cone  Index 

Remolding 

Index 

Rating  Cone 
Index 

Moisture 
Content,  $ 

Per  Cent 
Saturation 

n 

X 

s 

n 

X 

s 

n 

X 

s 

n 

X 

s 

n 

X 

s 

USCS 

CH 

28 

118 

49 

28 

O.83 

0 

.19 

28 

97 

4.9 

25 

36.3 

9-5 

21 

96.1 

4.2 

SC 

No  data 

MH 

9 

117 

34 

9 

O.69 

0. 

,23 

9 

83 

40 

■  '  8 

47.4 

12.9 

6 

92.0 

4.9 

SM-SC 

2 

166 

16 

2 

0.54 

0, 

,09 

2 

82 

16 

2 

23.0 

2.8 

1 

77-0 

--- 

CL 

159 

118 

47 

159 

0.6l 

0. 

19 

159 

78 

39 

152 

28.5 

6.6 

124 

93-4 

5.0 

SP-SM 

No  data 

SM 

21 

132 

51 

21 

0.51 

0, 

■  36 

21 

69 

57 

18 

26.5 

8.0 

14 

87.1 

5-9 

ML 

63 

126 

45 

63 

0.1+3 

0. 

17 

63 

55 

33 

58 

32.5 

8.3 

40 

91.6 

5.8 

OL 

1 

87 

-- 

1 

0.56 

-- 

1 

49 

-- 

1 

46.0 

--- 

-- 

-- 

CL-ML 

27 

113 

42 

27 

0.1+0 

0. 

13 

27 

46 

20 

27 

25.7 

5-0 

22 

89.4 

5-9 

OH 

7 

87 

A5 

7 

0.1+6 

0. 

,20 

7 

35 

14 

5 

94.5 

54.6 

-- 

-- 

--- 

Pt 

2 

83 

7 

2 

0.56 

0. 

,11 

2 

46 

5 

1 

42.7 

... 

-- 

-- 

--- 

All  soils 

319 

118 

kj 

319 

0.57 

0. 

23 

319 

71 

64 

297 

31.2 

13.4 

229 

-- 

... 

USDA 

SC 

No  data 

SCL 

6 

135 

69 

6 

0.75 

0. 

15 

6  108 

64 

5 

24.7 

3.6 

5 

93-6 

4.3 

CL 

18 

l40 

69 

18 

0.75 

0. 

21 

18  105 

54 

16 

29. 2 

6-3 

13 

96.7 

4-5 

SiC 

15 

118 

58 

15 

0.82 

0. 

16 

15 

98 

54 

l4 

35-9 

8.2 

ll 

93-5 

4.2 

C 

12 

102 

36 

12 

0.88 

0. 

24 

12 

88 

38 

10 

42.0 

11.9 

4 

100.0 

2.6 

SiCL 

28 

117 

47 

28 

0.72 

0. 

16 

28 

82 

38 

27 

31.6 

7-2 

24 

96.4 

4.0 

S  (fine) 

No  data 

SiL 

131 

122 

44 

131 

0.50 

0. 

17 

131 

68 

32 

125 

30.7 

9.2 

92 

92.8 

5-4 

SL 

22 

132 

45 

22 

0.^2 

0. 

33 

22 

67 

4-3 

19 

27.0 

10.6 

13 

89.4 

5.6 

LS 

6 

132 

45 

6 

0.1+5 

0. 

23 

6 

61 

49 

5 

26.3 

6.5 

5 

87.6 

8.3 

L 

43 

109 

hi 

b3 

0-53 

0. 

19 

43 

57 

29 

40 

28.6 

8.6 

30 

91.6 

4.9 

Si 

2 

96 

37 

2 

0.1+1+ 

0. 

06 

2 

4i 

ll 

1 

34.8 

1 

94.0 

... 

Pt 

2 

83 

7 

2 

0.56 

0. 

11 

2 

46 

5 

l 

42.7 

-- 

-- 

... 

All  soils 

285 

119 

1+8 

285 

0.58 

0. 

23 

285 

73 

66 

263 

30.5 

9.4 

198 

-- 

— 

Note:  n  =  number  of  samples;  x  =  mean  or  average;  s  =  one  standard  deviation. 
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Uf.DA  Soil  Type 


Table  11 

Soil  Trafficabllity  Classification  In  USCS  Terms 


Soil  _ Strength  Measurements _ Effects  of 


Type 

Symbol 

Cl 

Probable  Range* 

RI  RCI 

Mean 

RCI 

Slipper¬ 

iness** 

Stick¬ 

iness 

GW,  GP 
SW,  SP 

|  ... 

None 

None 

SP-SM 

125-241 

1.19-2-17 

196-316 

256 

None 

None 

GM 

_ 

— 

— 

230  + 

None 

None 

SM 

130-224 

0.77-1.83 

137-287 

212 

None 

Hone 

CH 

167-217 

0.84-1.10 

.158-210 

184 

Slight 

Moderate 

GC 

— 

— 

_-- 

165+ 

Slight 

Slight 

SC 

127 -231 

O.72-O.98 

104-208 

156 

Slight 

Slight 

MH 

151-211tt 

O.32-I.OO++ 

64-l60tt 

112++ 

Slight 

Slight 

CL 

123-211 

0. 59-0. 95 

82-180 

131 

Slight 

Slight 

SM-SC 

147-185 

0.47-1.13 

65-211 

138 

Slight 

None 

ML 

118-224 

0.46-1.02 

67-189 

128 

Slight 

None 

CL-ML 

111-209 

0.44-0.72 

54-136 

95 

Slight 

None 

GW,  GPl 
SW.  SPj 

,  ... 

_ 

_ 

_ 

None 

iione 

SP-SM 

300 

0.94 

282 

282+ 

None 

None 

CH 

98-194 

0.74-1.14 

81-193 

137 

Severe 

Severe 

GC 

— 

— 

— 

1301 

Moderate 

Moderate 

SC 

97-257++ 

O.59-I. 21tt 

6l-255tt 

158+t 

Moderate 

Moderate 

SM-SC 

l60-2l6tt 

0.45-1.31tt 

72-208tt 

l40tt 

Slight 

None 

MH 

94-170 

0.51-0.99 

45-162 

105 

Severe 

Moderate 

GM 

— 

— 

— 

125 1 

Slight 

None 

SM 

109-217 

0.29-1.03 

34-188 

111 

SI'  gbt. 

None 

CL 

90-185 

0.46-0.88 

46-146 

56 

Moderate 

Moderate 

ML 

102-200 

0.27-0.81 

34-134 

-4 

Moderate 

Slight 

CL-ML 

85-165 

O.3I-O.65 

34-96 

65 

Moderate 

Slight 

OL 

95-135 

0. 38-0.74 

4 1-5  5 

65 

Moderate 

Slight 

OH 

64-164 

O.32-O.78 

14-110 

62 

Moderate 

Slight 

Pt 

76-90++ 

O.45.0.67++ 

ui-pitt 

46++ 

Moderate 

Slight 

-I  1  I  2 

20  40 

n - 1 - r 


13  14  15  1 

6o  8o 

i - 1 - 1 - r 


Vehicle  Category 

6 _ J _ 

Vehicle  Cone  Index 
100 _ 120 


High  Topography,  Wet-Season  Condition 


GM 


Low  Topography,  Wet-Season  Condition 


Low  Topography,  High-Moisture  Condition 


SW 

.  sp] 

-- 

-- 

- 

- 

-- 

--- 

:;o 

ne 

.< 

.e 

CH 

69- 

167 

0 

•  64 

-1 

.02 

!-• 

',7 

3e 

;n  j 

0 

.  e 

/ere 

GC 

- 

-- 

-- 

- 

- 

-- 

Ot 

.  e 

;er^ 

y.o 

ierate 

£C 

- 

-- 

-- 

- 

- 

-_ 

”  - 1 

Tc 

/cr 

c 

Moderate 

SM 

-SC 

150- 

l52t  + 

0 

.45 

-3 

,63ft 

•  •'  - 

1 1 

”  2 1 1 

Mr- 

lev 

a* 

,e 

n 

.gtit 

MH 

83- 

151 

0 

**>6 

-0 

■2 

;‘3- 

123 

"  7 

-  j 

.'e 

;cv 

e 

Ce 

/ere 

MH 

CL 

71- 

It 

0 

.42 

-0 

SO 

j'- 

11" 

'*0 

rev 

0 

’•k-derate 

SP 

-SM 

- 

-- 

-- 

- 

- 

-- 

7-'- 1 

.’1 

t 

:i 

:e 

SF 

GM 

- 

-- 

-- 

- 

-- 

72 1 

eh 

« 

SI 

ght 

G 

SI! 

~1_ 

it  3 
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•  15 

-0 

57 

12- 

126 

■  ; 

.71 

.•'h 

ght 

SM  [ 

It 

:i- 

171 

0 

26 

-0 

60 

22- 

•  O' 

•or 

c 

oh  t 

CL- 

ML 

71- 

1J5 

0 

27 

-0 

•53 

2-  - 

.  e* 

fer 

e 

a 

wht 

SL-M.i 

L 

-  ~ 

tt 

0. 

56 

tt 

1.  ■, 

ft 

9  .tt 

Moder 

at 

e 

si 

ght 

OL 

OK 

92- 

132 

3 

26 

-0 

66 

21- 

35 

•  O' 

er 

e 

a 

ght 

aj 

Pt 

76- 

50tt 

n 

4> 

-0 

6itt 

41- 

Itt 

-•'tt 

So- 

•er 

- 

1 

ght 

pjM 

PR03AB 

[LH 

7  j?  VEHICLE 

"lu 

;; 

ievel 
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in 

]  Exc 
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Ire 

_>r  than 

>4 

□ 

5 

d 
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d 

76 

to 
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^2 

r 

a. 

r 
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]  Fa, 

r 

50 

tc 

7  9% 

■i 
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r 
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han  50f. 

Note: 

Vehicle  category  and  cone  index  range  are  given  in  paragraph  97. 
lased  on  +1  and  -1  standard  deviation  from  the  mean. 

*•* 

t 

tt 

* 


Applies  only  to  wheeled  vehicles  without  traction  devices. 

Estimated  from  textural,  plasticity,  and  organic  properties  of  soil  under  given  moisture  condition. 

Based  on  analysis  of  less  than  five  samples. 

A  vehicle  with  a  vehicle  cone  index  cf  60  would  have  a  50 -75%  chance  of  "go"  on  an  ML  soil  of  low  topography,  wet-season  condition. 


Table  11 

Soil  Trafficabillty  Classification  in  USCS  Term: 


laments _  Effects  of 


(r 

Mean 

RCI 

Slipper¬ 

iness** 

Stick¬ 

iness 

RCI 

None 

None 

196-316 

256 

None 

None 

— 

230 1 

None 

None 

137-287 

212 

None 

None 

158-210 

l84 

Slight 

Moderate 

— 

1651 

Slight 

Slight 

104-208 

156 

Slight 

Slight 

64-i6ott 

112tt 

Slight 

Slight 

82-180 

131 

Slight 

Slight 

65-211 

138 

Slight 

None 

67-189 

128 

Slight 

None 

54-136 

95 

Slight 

Hone 

None 

None 

282 

282 1 

None 

None 

81-193 

137 

Severe 

Severe 

— 

130 1 

Moderate 

Moderate 

61-255  tt 

158  tt 

Moderate 

Moderate 

72-208tt 

i4ott 

Slight 

None 

48-162 

105 

Severe 

Moderate 

— 

125 1 

Slight 

None 

'  34-188 

111 

Slight 

None 

46-146 

96 

Moderate 

Moderate 

34-134 

64 

Moderate 

Slight 

34-96 

65 

Moderate 

Slight 

41-89 

65 

Moderate 

Slight 

14-no 

62 

Moderate 

Slight 

4i-5itt 

46  tt 

Moderate 

Slight 

None 

None 

4c -146 

57 

Severe 

Severe 

— 

50 1 

Severe 

Moderate 

— 

-6 1 

Severe 

Moderate 

66-56  tt 

-2tt 

Moderate 

Slight 

43-123 

-  "3 

-  J 

Severe 

Severe 

35-117 

Severe 

Moderate 

... 

74 1 

Slight 

None 

— 

72t 

Slight 

Slight 

12-126 

65 

Slight 

S 1 1 ght 

22-6- 

Severe 

Slight 

26-66 

16 

Severe 

Slight 

45  tt 

--•tt 

Moderate 

Slight 

21-45 

35 

Severe 

Slight 

4 1  _  - 1 1 1 

16  tt 

Severe 

Slight 

Vehicle  Category 

111  2  I  3  I  4  |  5  I  6  | _ 7  _ 

Vehicle  Cone  Index 

20  40  60  80  100  120  i40  160  180  200 

i  [  t  i  t  i  i  i  i  i  i  i  r  n  r  I  |  | 

High  Topography,  Wet-Season  Condition 


low  Topography,  Wet-Season  Condition 


Low  Topography,  High-Hoi  store  Condition 


BILITY  OF  VE H1CLE-  "00"  LEVEL  TERRAIN 


h  90$ 


C 


Good  reliability,  based  on  analysis  of  data 
Fair  reliability,  based  on  Judgement 


p  index  range  are  given  in  paragraph  97- 
prd  deviation  from  the  mean, 
pehicles  without  traction  devices. 

plasticity,  and  organic  properties  of  soil  under  given  moisture  condition, 
b  than  five  samples. 

|  cone  index  cf  60  would  have  a  50-75$  chance  of  "go"  on  an  ML  soil  of  low  topography,  wet-season  condition. 


Table  11 


Table  12 


Soil  Trafficabillty  Classification  in  USDA  Terms 


Soil 

Type 

Symbol 


Strength  Measurements 


Effects  of 


Probable  Range* 


Cl 


RI 


RCI 


Mean 

RCI 


Slipper¬ 

iness** 


Stick¬ 

iness 


LS 

135-249 

1.16-1.80 

201-300 

254 

None 

None 

S(fn) 

130-218 

1.18-2.12 

190-300 

251 

None 

None 

C 

167-227 

0.80-1.14 

159-219 

189 

Slight 

Moderate 

SC 

— 

— 

— 

l6lt 

Slight 

Slight 

SCL 

137-229 

0.74-0.96 

110-202 

156 

Slight 

Slight 

SiC 

125-163+t 

0.23-1. 17tt 

23-l87t+ 

105tt 

Slight 

Moderate 

SiCL 

156-208 

0.66-0.94 

108-188 

148 

Slight 

Slight 

SL 

122-204 

0.42-1.46 

81-215 

148 

None 

None 

CL 

114-180 

0.77-0.97 

86-172 

129 

Slight 

Slight 

SiL 

126-222 

0.54-0.88 

76-172 

124 

Slight 

Slight 

L 

106-190 

O.5I-O.87 

63-147 

105 

Slight 

SI i ght 

Si 

202tt 

0.54ft 

loett 

108tt 

Slight 

None 

S(fn) 

212- 300  ti 

0.79-1. 81  ft 

278.300  ft 

291  ft 

None 

None 

SC 

— 

— 

— 

150t 

Moderate 

Moderate 

SCL 

113-237 

O.6O-O.98 

92-180 

136 

Moderate 

Moderate 

CL 

95-211 

O.57-I.OI 

69-175 

122 

Moderate 

Moderate 

SiC 

85-197 

0.67-1.07 

66-184 

125 

Severe 

Severe 

SiCL 

100 -196 

0.59-0.99 

62-180 

121 

Moderate 

Moderate 

C 

80-180 

0. 72-1. 20 

68-176 

122 

Severe 

Severe 

SL 

111-195 

0.32-1.10 

46-168 

107 

Slight 

Slight 

LS 

111-241 

0.24-0.84 

20-168 

104 

Slight 

None 

L 

89-181 

0.40-0. 90 

37-143 

90 

Moderate 

Moderate 

SiL 

96-190 

O.38-O.76 

41-125 

83 

Moderate 

Moderate 

Si 

49-237tt 

0.40-0. 48tt 

27-lOltf 

64tt 

Moderate 

Slight 

Pt 

76-90tt 

O.45-O. 67t+ 

4l-5ltt 

46  tt 

Moderate 

Slight 

SC 

115  + 

Severe 

Severe 

SCL 

66-204 

0.60 -O.90 

44-172 

106 

Severe 

Moderate 

CL 

71-209 

O.54-O.96 

51-159 

105 

Severe 

Moderate 

SiC 

60-176 

0.66-0.98 

44-152 

08 

Severe 

Severe 

C 

66  - 1 32 

0.64-1.12 

50-126 

66 

Severe 

Severe 

SiCL 

70-164 

0.54-0.A6 

44-120 

••-2 

Severe 

Moderate 

S(fn) 

... 

... 

— 

?4  f 

Slight 

None 

SL 

87-177 

0.19-0.85  ■ 

24-110 

67 

Moderate 

Slight 

SiL 

78-166 

O.33-O.67 

36-100 

c-- 

.’evere 

Moderate 

L 

68-150 

0.34-0.72 

28-66 

57 

Severe 

Moderate 

LS 

87-177 

0.22-0.68 

12-110 

61 

Slight 

Slight 

Si 

59-133++ 

0. 36.0.50ft 

30-52tt 

4 1  tt 

S  everc 

Slight 

Pt 

76-50 ft 

0.45-0.67tt 

4 1-; Iff 

4>.tt 

Severe 

Slight 

□  Excellent 
Good 
Fair 
Poor 


PROBABILITY  OF  VEHICLE  ' 

□ 


Greater  than  90$ 
76  to  90$ 

50  to  75# 

Less  than  50$ 


;o"  ON  LEVEL  TERRAIN 

Good  relial  ility,  based  on  analysis  of  data 
Fair  reliability,  based  on  judgement 


Note:  Vehicle  category  and  cone  index  range  are  gi /en  in  paragraph  97’ 

*  Based  on  +1  and  -1  standard  deviation  f"om  the  mean. 

Applies  only  to  wheeled  vehicles  without  traction  devices. 

+  Estimated  from  textural,  plasticity,  and  organic  properties  of  soil  under  given  moisture  condition, 
ft  Based  on  analysis  of  less  than  five  samples. 

f  A  vehicle  with  a  vehicle  cone  index  of  60  would  have  a  50-75$  chance  of  "go"  on  an  ML  soil  of  low  topography,  wet-season  condition. 


Table  12 

Soil  Trafflcabllity  Classification  In  USDA  Terms 


Mean 

RCI 

RCI 

201-300 

254 

L90-300 

251 

L59-219 

189 

_ _ 

l6l  + 

.10-202 

156 

23-187++ 

105++ 

.08-188 

148 

81-215 

148 

86-172 

129 

76-172 

124 

63-1^7 

105 

108 ++ 

108++ 

>78-300++ 

291 ++ 

— 

150+ 

92-180 

136 

69-175 

122 

66-184 

125 

62-180 

121 

68-176 

122 

46-168 

107 

20-188 

104 

37-143 

90 

41-125 

83 

27-101++ 

64tt 

4l-5l+t 

46++ 

115+ 

44-172 

108 

51-159 

105 

44-152 

98 

50-126 

88 

44-120 

82 

— 

74+ 

24-110 

67 

36-100 

68 

28-86 

57 

12-110 

61 

30-52++ 

4lt+ 

41-51++ 

46++ 

Effects  of 


Slipper¬ 

iness** 

Stick¬ 

iness 

None 

None 

None 

None 

Slight 

Moderate 

Slight 

Slight 

Slight 

Slight 

Slight 

Moderate 

Slight 

Slight 

None 

None 

Slight 

Slight 

Slight 

Slight 

Slight 

Slight 

Slight 

None 

None 

None 

Moderate 

Moderate 

Moderate 

Moderate 

Moderate 

Moderate 

Severe 

Severe 

Moderate 

Moderate 

Severe 

Severe 

Sli ght 

Slight 

Slight 

None 

Moderate 

Moderate 

Moderate 

Moderate 

Moderate 

Slight 

Moderate 

Slight 

Severe 

Severe 

Severe 

Moderate 

Severe 

Moderate 

Severe 

Severe 

Severe 

Severe 

Severe 

Moderate 

Slight 

None 

Moderate 

Slight 

Severe 

Moderate 

Severe 

Moderate 

Slight 

Slight 

Severe 

Slight 

Severe 

Slight 

Vehicle  Category 

111  2  I  31  ^1  51  6  I  _  7 _ 

Vehicle  Cone  Index 

20  40  60  80  100  120  140  160  180  200 

1 - 1 - 1 - 1  l  l  i  i  I  i - 1 - r - 1 - 1 - 1 - 1 - 1 - 1 - 1 


High  Topography,  Wet-Season  Condition 


Low  Topography,  Wet-Season  Condition 


[TY  OF  VEHICLE  "GO"  ON  LEVEL  TERRAIN 

□  Good  reliability,  based  on  analysis  of  data 
. _  Fair  reliability,  based  on  judgement 


index  range  are  given  in  paragraph  97- 
i  deviation  from  the  mean, 
licles  without  traction  devices. 

Lasticity,  and  organic  properties  of  soil  under  given  moisture  condition. 

;han  five  samples. 

pne  index  of  60  would  have  a  50-75$  chance  of  "go"  on  an  ML  soil  of  low  topography,  wet-season  condition. 


Table  12 


Her  category  T- 

p"  or.  a  CL  cell  at  15$  slope  under  lev  ptv.rnjihy. 


w»; -season  cond’ tier. 


Table  13 


Table 

Per  Cent  Probability  of  Tracked  and  Wheeled  Vehicles 


High  Topography,  Wet 


LS 

18 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

S(fn) 

16 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

C 

5 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

set 

0 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

ICO 

99 

100 

100 

100 

94 

100 

100 

100 
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10 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

98 

100 

100 

100 

92 

100 

100 

100 

SiCt 

2 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 
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100 

100 

100 

100 

100 

100 

100 

100 

98 

100 

100 

100 

90 

100 

100 

100 

SiCL 

12 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

98 

100 

100 

100 

88 

100 

100 

100 

SL 

48 

100 

99 

98 

98 

100 

99 

98 

95 

98 

98 

98 

95 

93 

98 

98 

87 

98 

97 

91 

85 

98 

96 

89 

75 

95 

91 

87 

CL 

5 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

95 

100 

100 

100 

80 

100 

100 

100 

SiL 

130 

100 

100 

100 

97 

100 

100 

99 

92 

100 

93 

96 

91 

100 

98 

94 

82 

9  6 

93 

90 

80 

96 

92 

86 

71 

92 

88 

82 

L 

37 

99 

97 

94 

91 

99 

96 

94 

60 

94 

94 

88 

79 

94 

9k 

81 

65 

88 

60 

78 

61 

88 

80 

71 

49 

80 

75 

65 

Sit 

1 

96 

96 

93 

88 

98 

95 

92 

77 

93 

91 

66 

74 

93 

90 

82 

57 

86 

80 

71 

55 

86 

77 

63 

44 

77 

68 

57 

Low  Topography j 

Wet- 

St 

2 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

set 

0 

100 

100 

100 

100 

100 

100 

100 

98 

100 

100 

100 

97 

100 

100 

99 

93 

100 

99 

97 

93 

100 

98 

95 

88 

98 

96 

93 

SCLt 

6 

100 

100 

100 

99 

100 

100 

100 

94 

100 

100 

58 

93 

100 

100 

95 

89 

98 

94 

92 

88 

98 

94 

90 

84 

94 

91 

8S 

CL 

17 

100 

97 

88 

82 

100 

96 

85 

79 

88 

54 

82 

7c 

68 

53 

82 

77 

82 

8jl 

77 

77 

82 

80 

77 

77 

79 

77 

77 

SiCt 

ll 

100 

97 

91 

84 

100 

96 

88 

78 

91 

67 

62 

77 

-•1 

95 

79 

71 

62 

79 

75 

70 

62 

76 

73 

64 

78 

74 

7i 

SiCL 

37 

99 

97 

95 

93 

99 

96 

95 

82 

95 

55 

50 

J1 

95 

95 

87 

75 

90 

85 

78 

75 

90 

84 

77 

65 

82 

78 

75 

C 

16 

100 

100 

100 

98 

100 

100 

100 

54 

100 

100 

/ 7 

96 

IDO 

100 

54 

67 

97 

94 

94 

86 

97 

94 

90 

72 

94 

92 

87 

SL 

36 

99 

96 

92 

87 

99 

95 

91 

73 

92 

51 

64 

70 

■■* **2 

50 

75 

5,5 

64 

76 

66 

56 

84 

74 

62 

45 

73 

64 

55 

LS 

6 

92 

80 

69 

65 

52 

72 

65 

60 

69 

65 

69 

56 

69 

69 

69 

50 

69 

65 

50 

50 

69 

62 

50 

42 

60 

50 

50 

L 

58 

93 

90 

83 

73 

'.■3 

y  J 

PJ 

•rC 

1  ^ 

64 

63 

77 

71 

62 

53 

75 

65 

46 

71 

67 

60 

45 

71 

65 

53 

39 

64 

58 

46 

SiL 

171 

97 

95 

87 

76 

97 

.■3 

62 

63 

57 

60 

73 

60 

87 

75 

68 

4s 

73 

66 

57 

43 

73 

64 

51 

34 

63 

55 +t  4j 

Sit 
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9k 

85 

79 

70 

"ih 

56 

76 

55 

7? 

74 

67 

r  7 

>  J 

75 

73 

61 

79 

67 

59 

50 

38 

67 

56 

46 

28 

55 

48 

3| 

Ptt 

2 

66 

75 

62 

28 

96 

72 

50 

4 

62 

J,e 

16 

? 

J 

62 

24 

10 

0 

16 

8 

0 

0 

lc 

c; 

J 

0 

0 

4 

0 

Low 

'"opograph 

/,  High j 

set 

C 

100 
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vehicle  cone  index  for  category  7- 


probability  of  "go"  on  an  SiL  soil  at  slope  under  low  topography,  wet-season  condition. 
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lied  Vehicles  "Go"  on  Level  and  Sloping  Terrain  in  USDA  Terms  . 
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APPENDIX  A:  GENERAL  PROCEDURES  FOR  OBTAINING 
AND  TABULATING  PERTINENT  DATA 


1.  The  following  paragraphs  discuss  the  general  procedures  used  for 
obtaining  and  tabulating  the  data  in  this  report. 


Strength  Data 


Cone  index 

2.  In  Waterways  Experiment  Station  traff icability  studies  several 
Cl  profiles  usually  were  determined.  Each  profile  consisted  of  a  reading 
at  the  surface  and  at  3-in.  increments  to  the  maximum  depth  of  penetration 
(30  in.,  or  less  if  a  reading  greater  than  300  was  encountered).  The  read¬ 
ings  for  each  depth  were  averaged  and  the  pertinent  averages  were  used  to 
determine  an  over-all  average  for  the  critical  layer.  For  example,  the 
average  Cl  for  the  6-  to  1.2-in.  layer  was  determined  from  the  average 
values  for  the  6-,  9-;  and  12-in.  depths,  respectively.  The  rules  for 
averaging  Cl  when  values  greater  than  3°0  are  encountered  were  generally 
followed  in  the  tabulation  of  data,  and  are  as  follows: 

a.  The  first  300+  value  encountered  in  a  penetration  is  con¬ 
sidered  a  measured  value  of  300  provided  the  material  being 
tested  is  not  rock. 

b.  Where  there  is  evidence  of  a  strength  increase  below  the 
point  at  which  a  300+  value  is  obtained  and  the  material  is 
not  rock,  values  of  300  are  assigned  to  the  respective  depths 
below  the  300+  reading. 

c.  The  300+  values  for  rock  are  disregarded  in  the  determination 
of  average  Cl  for  a  depth. 

d.  If  two-thirds  or  more  of  the  readings  for  a  particular  depth 
are  maximum  ( 300)  values,  the  average  for  that  depth  is  con¬ 
sidered  to  be  300. 

e.  If  more  than  one-tenth  of  the  readings  within  a  layer  are 
300,  a  plus  sign  is  assigned  to  the  average  for  the  layer. 

The  sign,  however,  is  disregarded  in  the  analysis  of  the 
data. 


Remolding  index 

3.  Remolding  index  test  procedures  for  fine-grained  soils  and 
coarse-grained  soils  with  fines  are  as  follows: 
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a.  Fine-grained  soils.  A  soil  sample  taken  with  a  traffic - 
ability  sampler  is  extruded  into  a  remolding  cylinder  mounted 
on  a  base.  The  sample  is  then  pushed  to  the  bottom  of  the 
remolding  cylinder  with  a  drop  hammer.  Cl’s  are  read  at  the 
surface  and  at  1-in.  increments  to  a  depth  of  4  in.  with  a 
0.5-sq-in.  cone  penetrometer.  One  hundred  blows  of  a  2-1/2- 
lb  hammer,  dropped  12  in. ,  are  then  applied  and  Cl's  are  ob¬ 
tained  in  the  remolded  soil.  The  RI  is  determined  by  divid¬ 
ing  the  sum  of  the  five  Cl  readings  made  after  remolding  by 
the  sum  of  the  five  readings  made  before  remolding. 

b.  Coarse-grained  soils  with  fines.  The  RI  test  for  these  soils 
is  conducted  in  the  same  manner  as  for  fine-grained  soils, 
with  two  exceptions.  The  Cl  readings  are  obtained  with  a 
0.2-sq-in.  cone  instead  of  the  0.5-sq-in.  cone  used  on  the 
fine-grained  soils,  and  the  sample  is  remolded  by  dropping 
the  cylinder  and  metal  base  with  the  sample  inside  25  times 
onto  a  wooden  base  from  a  height  of  6  in.  The  annular  space 
between  the  cylinder  and  metal  base  is  sealed  to  prevent 
drainage . 

4.  Rules  used  in  the  computation  of  the  RI  are  as  follows: 

a.  A  Cl  of  300  is  assigned  each  depth  that  could  not  be  pene¬ 
trated  because  of  the  firmness  of  the  sample. 

b.  The  before-  and  after -remolding  Cl  readings  must  be  of  equal 
number  and  taken  at  corresponding  depths.  If  one  of  the 
readings  has  been  omitted  from  the  tabulation,  the  corre¬ 
sponding  reading  for  that  depth  is  excluded  from  the 
computation. 

c.  A  Cl  of  300  is  used  in  the  computation  only  when  it  pairs 
with  a  smaller  value  obtained  either  before  or  after  remold¬ 
ing  at  the  corresponding  depth. 

d.  The  test  is  valid  when  the  before-  and  after-remolding  read¬ 
ings  at  two  or  more  depths  are  less  than  300  for  one  or  both 
of  the  paired  readings.  The  test  is  void  when  surface  read¬ 
ings  only  are  below  300. 

5.  Generally,  two  or  more  remolding  tests  are  run  at  a  site  to  pro¬ 
vide  a  valid  average  RI  for  the  soil.  Two  tests  are  considered  sufficient, 
provided  the  RI's  do  not  differ  by  more  than  0.12.  However,  in  some  areas 
of  highly  variable  soils,  a  third,  and  occasionally  a  fourth,  test  is  re¬ 
quired  in  order  to  provide  at  least  two  values  within  the  permissible  0.12 
variation.  Values  that  do  not  fall  within  this  limit  are  omitted  from  the 
computation  of  average  RI.  If,  however,  the  index  for  the  third  or  fourth 
test  falls  between  the  indexes  for  the  first  two  tests,  or  if  there  is  no 
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close  agreement  between  values,  the  indexes  for  all  the  tests  are  used  to 
determine  an  average. 

Soil  Classification 

Unified  Soil  Classification  System 

6.  Although  the  USCS  soil  types  included  in  this  study  can  be  iden¬ 
tified  in  the  field  with  a  fair  degree  of  accuracy,  all  were  identified  by 
their  Atterberg  limits  and  grain-size  distribution  as  determined  by  labora¬ 
tory  procedures.*  Usually  one  or  two  samples  within  a  6-in.  layer  were  ob¬ 
tained  with  a  traff inability  sampler  for  Atterberg  limits  and  mechanical 
analysis  determinations.  Where  two  or  more  samples  were  taken  at  a  site 
the  data  for  each  Atterberg  limits  and  mechanical  analysis  test  were 
averaged. 

USDA  textural  classification  system 

7-  Laboratory  techniques  and  procedures  were  used  to  identify  the 
soils  within  the  6-  to  12-in.  layer  in  regard  to  USDA  textural  names. 
Identification  of  soils  within  the  0-  to  6-in.  or  surface  layer  was  based 
either  on  laboratory  procedures  or  on  the  textural  nomenclature  accompany¬ 
ing  the  soil  series  name  obtained  from  USDA  soil  maps.  The  same  samples 
obtained  with  a  trafficability  sampler  for  USCS  soil  identification  pur¬ 
poses  were  used  to  establish  the  USDA  textural  name.  Where  more  than  one 
sample  was  obtained  at  a  site,  a  mechanical  analysis  was  run  on  each  and 
the  textural  name  was  identified,  based  on  averaged  values  of  the  three 
textural  sizes.  In  all  except  a  few  soils,  the  gravel  content  was  insig¬ 
nificant;  consequently,  the  term  gravelly  generally  was  not  applied  to  the 
textural  name.  The  specific  sand  sizes  were  also  excluded  from  the  tex¬ 
tural  description. 

USDA  soil  series 

8.  The  soil  series  names  were  included  in  the  site-data  tables  for 

*  The  liquid  limits  of  the  nonplastic  soils  of  the  survey  sites  were  de¬ 
termined  by  a  modified  procedure, 9**  which  is  presently  being  studied  at 
the  Waterways  Experiment  Station  to  determine  its  possible  utility. 

The  inclusion  in  this  report  of  data  obtained  by  means  of  the  modified 
method  in  no  way  indicates  that  it  is  approved  for  official  use. 

**  Raised  numbers  refer  to  similarly  numbered  references  listed  at  end  of 
main  report. 


information  purposes  where  such  information  was  available  from  USDA  soil 
maps  or  from  regional  soil  correlators  or  surveyors  of  the  Soil  Conserva¬ 
tion  Service.  The  names  derived  from  maps  were  obtained  from  maps  in 
existence  at  the  time  the  data  were  collected,  and  in  some  cases  may  be 
different  from  series  names  obtained  from  recently  revised  descriptions 
or  maps  of  the  area. 

Soil -Moisture  Data 

In-place  moisture  content 

9-  In  this  report,  all  determinations  of  natural  field  moisture  con¬ 
tent  and  laboratory  tension  moisture  content  are  expressed  as  a  percentage 
of  the  dry  weight  of  the  soil.  Field  soil-moisture  contents  were  obtained 
by  gravimetric  or  electrical-resistance  methods.  Instruments  used  for 
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gravimetric  sampling  were  the  modified  King  tube  (Veihmeyer  tube),  the 
open-sided  (Oakfield)  sampler,^  and  the  Hvorslev  traff icability  sampler 
(see  TM  3-2^0,  3rd  Supplement).  The  moisture  content  was  computed  as 
follows: 


moisture  content  = 


weight  of  water  in  sample 
oven-dry  weight  of  soil  in  sample 


X  100 


Fiberglas  electrical-resistance  units  were  used  to  determine  the  soil- 
moisture  contents  at  most  of  the  prediction-development  sites  (discussed  in 
paragraph  l6,  Appendix  B).  The  moisture-resistance  relation  for  each  unit 
was  determined  from  a  calibration  curve  of  resistance  in  ohms  versus  mois¬ 
ture  content  determined  from  modified  King-tube  gravimetric  samples  taken' 
throughout  the  complete  range  of  moistures  for  the  site.  Details  of  the 

units,  their  installation,  and  the  problems  involved  in  their  calibration 

,  , .  ,  .  ,  ,  3, 7c,  11, 12 

and  use  are  discussed  in  several  reports.  - 

* 

Per  cent  saturation 

10.  Per  cent  saturation  of  a  soil  may  be  expressed  by  the  equation: 


per  cent  saturation 


_ moisture  content,  jo  dry  weight,  of  soil _ 

moisture  content,  $  dry  weight,  of  soil  at  100$  saturation 


X  100 


where 


moisture  content,  $  dry  weight,  of  soil  at  100$  saturation 


f  unit  weight  of  water  ( 62. k  lb/cu  ft) _ 1 _ 

^  dry  density  of  the  soil  (lb/cu  ft)  specific  gravity. 


X  100 


The  per  cent  saturation  of  nonorganic,  6-  to  12-in.  layer,  field  samples 
and  laboratory  tension  moisture  soil  samples  was  determined  within  1$  of 
the  computed  value  from  density-moisture  content  curves  developed  from  the 
equation  above.  Two  sets  of  curves  were  employed.  One  set,  based  on  a 
specific  gravity  of  2.70,  was  used  for  CH  soils;  the  other  set,  based  on  a 
specific  gravity  of  2 .65,  was  used  for  the  remaining  USCS  soils,  with  the 
exception  of  the  organic  soil  types.  These  two  specific  gravities  are 
assumed  averages  for  the  respective  soil  types,  based  on  discussions  with 
WES  personnel  engaged  in  laboratory  soil  studies.  The  values  for  most  of 
the  data  used  in  this  report  probably  do  not  vary  by  more  than  +0.05  units 
from  the  assumed  soil-type  average.  A  0.05  variation  in  specific  gravity 
for  a  soil  with  an  average  density  and  high  moisture  content  results  in 
approximately  a  2  to  3$  variation  in  per  cent  saturation.  Thus,  the  true 
per  cent  saturation  for  the  majority  of  nonorganic  soils  included  in  this 
study  would  vary  from  0  to  2$  or  perhaps  as  much  as  jfo  from  the  estimated 
per  cent  saturation.  The  specific  gravities  of  organic  soils  (OL,  OH,  Pt) 
vary  appreciably  with  organic  content;  consequently,  no  attempt  was  made  to 
estimate  per  cent  saturation  for  these  soils. 

Field-maximum  and  field- 
minimum  moisture  contents 

11.  The  field-maximum  and  field-minimum  values  for  the  6-  to  12-in. 
soil  layer  of  the  prediction-development  sites  (table  B3)  were  obtained 
from  records  of  moisture  contents  usually  obtained  at  least  once  a  week 
over  a  period  of  one  or  more  years.  The  field-minimum  values  are  included 
in  the  data  tables  for  information  purposes  only.  The  field -maximum  and 
f ield-minimum  values  for  each  site  define  the  limits  of  its  moisture  range. 
Laboratory  moisture  content 

]2.  Moisture  contents  of  6-  to  12-in.  layer  soil  samples  taken  with 
a  modified  San  Dimas  or  drive-type  sampler"*"  were  determined  for  various 
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tensions  in  the  laboratory.  These  data  were  used  in  the  development  of 
soil  moisture-prediction  relations. 

13.  0.06-atmosphere  tension  ( 60  cm  water).  Moisture-content  data 
for  this  tension  are  included  for  information  purposes  in  the  prediction- 
development;  survey;  and  high -water-table  site  tables  (B3>  B4;  and  B6; 
respectively) . 

14 .  0.005 -atmosphere  tension.  Moisture  contents  for  this  tension 
are  included  in  the  prediction-development  site  data;  table  B3-  This 
tension  moisture  value  and  the  value  of  the  average  highest  moisture  con- 
bent  obtained  on  field  samples  from  the  6-  to  12-in.  layer  were  compared 
for  individual  sites  to  determine  whether  the  soil;  in  situ;  approached 
saturation  conditions.  This  information  was  utilized  in  the  analysis. 

15 •  Q-atmosphere  tension.  The  soil  sample  at  this  tension  ap¬ 
proaches  but  usually  does  not  attain  saturation;  even  though  soaked  in 
water  for  periods  ranging  from  24  hours  (coarse-grained  soil)  to  72  hours 
(fine-grained  soil);  due  mainly  to  the  partial  entrapment  of  air  within 
the  interstices.  A  small  amount  of  water  probably  drains  out  in  the  proc¬ 
ess  of  transferring  the  sample  from  the  water -filled  pan  to  the  container 
that  is  weighed;  although  every  effort  is  made  to  keep  drainage  to  a  mini¬ 
mum.  The  loss  is  probably  greater  in  the  coarse-grained,  soils .  The  ex¬ 
tension  moisture  contents  were  determined  for  soils  of  the  survey  and  high- 
water-table  sites;  and  these  values  are  shown  in  tables  b4  and  B6;  respec¬ 
tively.  The  0-tension  value  for  each  high-water-table  site  was  compared 
with  the  field  moisture  content.  The  field  moistures  presumably  were  at 
maximum  since  the  free-water  elevations  at  the  sites  lay  within  or;  in  most 
cases,  above  the  6-  to  12-in.  soil  layer.  The  study  showed  the  0-tension 
laboratory  moistures  to  be  about  T/o  greater  than  the  field-maximum  mois¬ 
tures.  This  information  was  applied  to  moisture-content  data  of  the  low- 
topography  survey  sites.  If  the  largest  measured  field  moisture  content 
at  a  site  was  not  more  than  1 c/>  less  than  the  0-tension  value;  then  uhe 
moisture  content  of  the  soil  was  assumed  to  be  at  field-maximum  and  under 
high-moisture  condition. 

Density 


l6.  The  densities  of  soils  in  the  6-  to  12-in.  layer  are  included  in 


AT 


the  site-data  tables  (tables  B1-B6) .  For  most  sites,  the  density  value  is 
an  average  of  two  or  more  determinations  madd  on  samples  of  a' specific 
volume  obtained  with  the  trafficability  sampler  or  modified  San  Dimas  sam¬ 
pler.  In  many  cases  these  samples  also  were  used  for  field  moisture  or 
laboratory  tension  moisture  determinations. 

Site  Environmental  Factors 

17.  The  vegetation,  land  use,  landform,  topographic  position,  and 
drainage  of  a  site  or  area  may  directly  or  indirectly  affect  its  traffic - 
ability  conditions.  Where  such  information  could  be  ascertained  for  a  site 
from  soil  series  or  general  terrain  descriptions,  or  where  the  information 
was  noted  in  previous  site-study  reports,  a  brief,  generalized  description 
of  these  features  is  included  in  the  data  tables.  The  descriptions  of 
vegetation,  land  use,  and  landform  are  presented  for  information  purposes 
only.  It  was  beyond  the  scope  of  this  report  to  analyze  these  features  in 
terms  of  their  effect  on  conditions  of  soil  moisture  or  soil  strength,  or- 
as  an  obstacle  to  vehicular  traffic.  The  topographic  position,  and  surface 
(external)  and  internal  drainage  characteristics  of  a  site  were  considered 
only  as  they  influenced  the  perched  or  permanent  water-table  depth  at  the 
site,  and  thus  its  topography  class. 

Vegetation 

18.  The  vegetal  cover  is  classified  in  eight  general  categories: 

a.  Dare 

b.  Herbaceous 

c.  Herbaceous  with  some  trees 

d.  Brush 

e.  Hardwood  forest 

f .  Mixed  pine -hardwood 

g.  Conifer  forest 

h.  Cultivated  row  crop 

The  type  or  species  of  trees  or  crops,  such  as  loblolly  pine,  elm,  oak, 
wheat,  corn,  or  flax,  is  often  included  in  the  vegetal  description  of  the 
site . 
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Land  use 

19*  Land  use  is  classified  in  the  following  general  categories: 


a. 

Undisturbed 

b. 

Logged 

c . 

Grazed 

d. 

Cultivated 

e. 

Cultivated. 

idle 

f . 

Cultivated, 

grazed 

fi¬ 

Hay 

ll. 

Lawn 

The  category  that  characterized  the  land  use  at  the  time  of  testing  was 
used  to  describe  the  site. 

Landform 

20.  The  following  tabulation  is  a  key  to  the  landform  symbols  used  ' 
in  the  tables.  The  classification  system  is  based  upon  decisions  reached 
at  a  conference  held  by  the  Corps  of  Engineers  in  January  1953  at  the 
Waterways  Experiment  Station,  and  revised  in  February  1957: 


GLACIAL 

II.  WATER  DEPOSITED  (CONT'D) 

A. 

Nonsoil 

B. 

Flood  plain  -  active 

B. 

n 

Ice 

Lacustrine 

Drift 

1. 

Undifferentiated  alluvium 

0  • 

D. 

2. 

Natural  levee 
a.  Crevasse 

1 .  Outwash 

3- 

Swamp 

2.  Till  plain 

4. 

Point  bar 

a.  Old-layered 

a.  Ridge 

b.  Young-plastic 

b .  Swale 

c .  Young -granular 

3-  Moraine 

C. 

Terrace 

4 .  Esker 

1. 

Alluvial 

5 •  Kame  terrace 

2. 

Lacustrine 

WATER  DEPOSITED 

3- 

Marine 

A. 

Delta 

D. 

Alluvial  Fan 

E. 

Coastal  Plain 

1.  Natural  levee 

2 .  Swamp 

1. 

2. 

Beach 

Marsh 

3- 

Dune 

4. 

Undifferentiated 

F. 

Desert  Plain 

G. 

Lacustrine 

H. 

Bajada 

I. 

Playa 
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III.  AEOLIAN 

A.  Loess 

1.  Hill 

2.  Flat 

B .  Sand 

IV.  RESIDUAL 

A .  Sedimentary  Rock 

1.  Limestone 

2.  Shale 
3-  Sandstone 

4.  Limestone  and  shale 

5.  Sandstone  and  shale 

6 .  Chalk 

B.  Igneous  and  Metamorphic  Rock 

1.  Basalt 

2.  Metamorphic 
3-  Intrusive 

21.  This  landform  classification  with  some  modification  has  been 

used  in  the  reports.  Application  of  Airphoto  Pattern  Analysis  to  Soil 

5 

Traff icability  Studies,  as  a  major  component  in  the  study  of  wet-  and  dry- 
season  soil  traff icability  conditions.  The  reports  contain  a  discussion 
and  analysis  of  soil  traff icability  factors  and  a  general  seasonal  evalua¬ 
tion  of  cross-country  vehicular  movement  for  each  major  landform  type. 

Surface  (external) 
and  internal  drainage 

22.  The  surface  and  internal  drainage  conditions  of  a  site  are 
described  in  the  following  terms: 

a.  Good 

b.  Medium  or  moderate 

c.  Poor 

Topographic  position 

23.  The  topographic  position  of  a  site  is  indicated  as  upland, 
terrace,  or  bottomland,  with  additional  information  such  as  ridge,  slope, 
flat,  or  depression  included.  The  categories  considered  are  as  follows: 

a.  Opland  ridge 

b.  Upland  upper  slope 

c.  Terrace  slope 


IV.  RESIDUAL  (CONT'P) 

C.  Unconsolidated  Sediment 

1 .  Clay 

2 .  Sand 

3.  Undifferentiated 


MISCELLANEOUS 

A. 

Evaporite 

B. 

Pyroclastic 

C. 

Organic 

1.  Muskeg 

2.  Peat 

3 .  Swamp 

D. 

Laterite 

E. 

Varved  clay 

F. 

Colluvial 

A10 


a. 


e. 

f . 

£• 

h. 

i . 


Upland  lower  slope 
Upland  flat 
Terrace  flat 
Bottomland  flat 
Upland  depression 
Bottomland  depression 
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APPENDIX  B:  SOURCES  OF,  AND  DETAILED  PROCEDURES 
USED  IN  OBTAINING  DATA 


1.  The  'soil  and  site  data  presented  in  tables  B1-B6  were  used  in  the 
analyses  and  form  the  basis  for  the  trafficability  classification  scheme. 
The  data  were  obtained  in  six  different  trafficability  programs  conducted 
during  the  period  1950-1958  at  1310  sites  located  in  44  states.  Each  table 
includes  all  or  part  of  the  data  on  texture,  Atterberg  limits,  USDA  and 
USCS  soil  type,  strength  (Cl,  RI,  and  RCl),  moisture  content,  moisture  ten¬ 
sion,  per  cent  saturation,  and  density  of  fine-grained  soils  and  coarse¬ 
grained  soils  with  fines  within  the  6-  to  12-in.  layer,  and  the  USDA  tex¬ 
tural  soil  type  of  the  0-  to  6-in.  layer.  The  moisture  and  strength  data 
generally  are  values  obtained  only  during  the  wet  season  from  sites  located 
in  the  humid,  temperate  climatic  regions  of  the  United  States  or  are  values 
from  sites  located  in  subhumid  or  arid  climatic  areas  with  moistures  ap¬ 
proximating  wet-season  conditions.  The  location  and  the  number  of  sites 
with  strength  data  for  each  study  source  within  a  county  of  a  state  are 
shown  on  a  map  of  the  United  States,  fig.  Bl.  The  sites  are  located  in 

4l  states.  Other  information  (where  known)  for  a  site,  presented  in  the 
tables,  includes  county  and  state  location,  soil  series  and  type,  topog¬ 
raphy  class,  depth  to  water  table,  topographic  position,  slope,  surface 
and  internal  drainage,  vegetation,  land  use,  and  landform. 

2.  The  paragraphs  that  follow  are  grouped  according  to  the  six  major 
sources  of  site  data  and  contain  a  detailed  discussion  of  soil  sampling 
tools,  frequency  of  visits  to  a  site  and  number  of  measurements  taken  dur¬ 
ing  each  visit,  basis  for  selecting  data  under  wet-season  and  high-moisture 
conditions,  number  and  geographical  distribution  of  sites,  and  other  impor¬ 
tant  features  of  the  test  program  relevant  to  the  data  for  each  of  the 
sources . 

Traffic -Test  Site  Data 


3.  The  traffic -test  soil  and  site  data,  table  Bl,  were  obtained  from 
142  tests  conducted  at  36  natural-ground  sites  in  the  central  (Indiana, 
Kentucky),  southeastern  (Alabama,  Mississippi,  North  Carolina),  and  north¬ 
eastern  (New  York,  New  Hampshire,  Vermont)  sections  of  the  United  States 
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during  the  spring  months  of  1950  through  1953*  A  complete  discussion  of 
the  test  program  and  a  detailed  tabulation  of  the  data  obtained  in  each 
test  are  contained  in  several  reports ,  the  10th;  12th,  and  13th  Supplements 
of  the  TM  3-240  series.  Most  of  these  data  were  used  in  the  development  of 
the  original  trafficability  soil  classification  scheme  (llth  Supplement). 
Soil  data 

4.  Cone  index  measurements  were  usually  taken  at  4-ft  intervals 
along  predetermined  center  lines  of  both  tracks  of  a  test  vehicle's  100-ft- 
long  test  lane.  Measurements  at  depths  of  6,  9;  and  12  in.  were  averaged 
to  determine  the  average  Cl  for  the  6-  to  12-in.  layer.  At  least  four  RI 
tests,  two  or  more  tests  at  each  of  two  stations  located  on  opposite  ends 
of  the  left  and  right  side  of  the  lane,  were  made  and  the  resulting  values 
were  averaged.  The  average  RI  value  for  the  6-  to  12-in.  layer  was  multi¬ 
plied  by  the  average  Cl  value  to  provide  a  reliable  average  RCI  for  the 
test  lane.  Usually  four  or  more  samples,  taken  with  a  trafficability  sam¬ 
pler  at  the  same  two  stations  as  were  used  for  RI  tests,  were  obtained  for 
moisture-content  and  density  measurements.  The  values  for  each  measurement 
were  averaged  for  the  6-  to  12-in.  layer.  One  sample,  required  for  mechan¬ 
ical  analysis  and  Atterberg  limits  determinations,  usually  was  taken  in  the 
central  part  of  a  uniform  soil  area  of  several  test  lanes.  Occasionally, 
a  sample  was  taken  in  the  center  of  each  of  the  several  lanes. 

5-  In  some  traffic-test  areas,  an  appreciable  number  of  vehicle 
tests,  each  with  its  own  data,  were  run  within  short  distances  of  each 
other.  If  each  test  was  considered  a  site  and  included  in  the  data  anal¬ 
ysis,  undue  emphasis  would  be  given  to  those  areas  with  abundant  tests.  In 
order  to  eliminate  this  bias,  soil  data  from  two  or  more  test  lanes  within 
a  small  area  and  with  the  same  USCS-USDA  soil  types  were  combined  and  aver¬ 
aged  for  each  soil  variable,  respectively.  For  analysis  purposes,  this 
small  area  of  uniform  soil  was  considered  a  site,  and  the  averaged  test- 
data  were  included  in  the  tables  under  the  heading  "Wet-Season  Condition." 
The  data  from  only  one  test  lane  at  a  site,  however,  were  included  in  the 
tabulation  of  high-moisture  condition,  provided  of  course  that  this  condi¬ 
tion  existed  during  the  time  of  testing.  If  more  than  one  test  lane  was  at 
high  moisture,  data  from  the  lane  with  the  lowest  RCI  were  used.  A  condi¬ 
tion  of  high  moisture  was  assumed  for  a  test  if  the  water  table  was  within 


k  ft  of  the  surface  for  fine-grained  soils ,  or  within  2  ft  of  the  surface 
for  coarse-grained  soils  with  fines,  or,  if  no  water-table  data  were 
available,  when  the  per  cent  saturation  was  close  to  or  at  an  estimated 
maximum  for  the  soil  type. 

Site  data 

6.  The  geographic  locations  and  topographic  positions  of  the  test 
lanes  and  the  period  of  testing  were  usually  selected  on  a  basis  of  poor 
soil  traff icability  conditions.  The  sites  were  generally  low-lying  and 
subject  to  high  water  tables  (all  classified  as  low  topography).  Conse¬ 
quently,  the  wet-season  data  are  biased  toward  somewhat  higher  moistures 
and  lower  strengths  than  normal  for  the  area.  Data  relative  to  topographi 
position,  drainage,  vegetation,  land  use,  and  landform  were  obtained  from 
general  descriptions  of  the  sites  included  in  the  reports  referenced  in 
paragraph  3  and  from  generalized  information  included  in  the  soil  series 
descriptions . 


Field-Trip  Site  Data 


7-  During  the  early  wet-season  months  of  1951,  WES  field  parties 
visited  various  sections  of  the  country  accumulating  strength,  moisture, 
density,  mechanical  analysis,  and  Atterberg  limits  data  for  approximately 
100  soils.  The  sites  selected  for  these  tests  were  those  believed  to  be 
potentially  critical  from  the  traff icability  standpoint.  Additional  tests 
of  the  same  type  were  made  in  early  1953  on  soils  of  about  125  sites  be¬ 
lieved  to  be  typical  of  large  areas  of  the  United  States.  These  two  sets 

of  test  data  were  important  contributions  to  the  original  soil  trafficabii 
ity  classification  study  (see  11th  Supplement).  The  1951  and  1953  site 
data  and  soil  data  for  the  6-  to  12-in.  layer  obtained  at  206  sites  in  22 
states  of  the  southern,  central,  eastern,  and  northwestern  sections  of  the 
United  States  are  included  in  table  B2. 

Soil  data 

8.  An  average  Cl  value  for  the  6-  to  12-in.  soil  layer  for  each  of 

the  sites  visited  in  1951  was  obtained  from  Cl  readings  at  6-  and  12-in. 

depths  at  10  different  spots  within  the  site;  an  average  Cl  value- for  each 
of  the  sites  visited  in  1953  was  obtained  from  Cl  readings  at  6-,  9-,  and 


12-in.  depths  at  four  spots  within  the  site.  Two  or  more  RI  tests  were  run 
according  to  standard  procedures  and  the  values  were  averaged.  Data  from 
silty  or  clayey  sand  soils  (SM,  SC,  SM-SC)  of  sites  visited  in  1951  are  not 
included  in  the  tables  because  the  remolding  test  for  fine-grained  soils 
rather  than  the  remolding  test  for  coarse-grained  soils  with  fines  was  used 
to  determine  the  RI's.  The  latter  test  was  not  developed  until  1953-  The 
moisture-content  and  density  values;  respectively,  of  the  6-  to  12-in. 
layer  were  averaged  from  values  of  measurements  on  usually  two  or  occasion¬ 
ally  three  samples  obtained  with  a  traff icability  sampler.  One  or  more 
samples  were  obtained  for  Atterberg  limits  and  mechanical  analysis  tests 
from  which  the  USCS  and  many  of  the  USDA  soil  types  were  determined.  The 
USDA  textural  sizes  were  not  measured  for  most  of  the  1951  field-trip 
sites.  Identification  of  the  6-  to  12-in.  layer  USDA  soil  type  for  these 
sites  was  based  on  the  textural  type  of  the  series  description,  where  it 
was  actually  noted  (or  there  was  reason  to  believe)  that  the  type  extended 
to  a  depth  of  at  least  12  in. 

9-  Strength,  moisture-content,  and  density  data  (not  questionable), 
with  corresponding  RCI  values,  included  in  -the  table  under  "Wet-Season 
Condition"  were  used  in  the  analysis  for  this  condition.  Data  included  in 
the  analysis  of  high-moisture  condition  were  selected  from  low-topography 
sites  with  high  water  tables  or  with  field  moisture  contents  close  to  or 
at  an  estimated  maximum  per  cent  saturation. 

Site  data 

10.  The  classification  of  topographic  position,  slope,  drainage, 
vegetation,  land  use,  and  landform  of  the  site  was  based  on  general  infor¬ 
mation  obtained  at  the  time  of  the  test,  or  on  generalized  data  contained 
in  the  soil  series  descriptions.  The  topography  class,  high  or  low,  was 
estimated  from  the  general  site  description,  the  topographic  position  and 
drainage  characteristics  of  the  site,  and  the  proximity  of  the  site  to 
ponds,  streams,  or  other  surface  water  bodies. 

11.  These  sites,  as  previously  mentioned,  were  normally  chosen  for 
testing  because  of  their  critical  traff icability  conditions.  The  data  for 
wet-season  condition,  therefore,  are  biased  toward  somewhat  higher  mois¬ 
tures  and  lower  strengths  than  normal. 
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.Prediction-Development  Site  Data 


12.  The  field  data  were  obtained  from  two  major  sources:  the  sites 
used  by  the  Waterways  Experiment  Station  and  cooperating  agencies  (termed 
University  sites)  and  the  sites  of  the  Vicksburg  Research  Center  of  the 
U.  S.  Forest  Service  and  cooperating  agencies  (termed  Extension  sites). 

The  Forest  Service  worked  with  the  WES  in  establishing  the  sites  for  the 
primary  purpose  of  studying  the  effects  of  meteorological  factors  on  the 
soil-moisture  regime.  The  preliminary  objective  of  the  study  was  to  de¬ 
velop  means  for  quantitatively  predicting  daily  soil-moisture  contents  of 
the  surface  soil.  The  ultimate  objective  of  the  study  program  is  to  de¬ 
velop  a  system  for  predicting  strength  and  consequently  trafficability  of 
the  critical  soil  layer.  The  studies  conducted  thus  far  show,  among  other 
things,  that  the  moisture  contents  of  soils  in  humid,  temperate  climatic 
regions  will  attain  maximum  values  (field-maximum)  in  the  wet  season  and, 
as  a  result  of  low  evapotranspiration  loss,  will  maintain  these  values 
with  relatively  small  deviations  throughout  the  wet  season. 

13-  The  data  shown  in  table  B3  were  collected  in  the  wet-season 
months  of  1951  through  1954  from  128  sites  scattered  in  23  states  through¬ 
out  the  various  physiographic  and  climatic  provinces  of  the  United  States. 
Detailed  tabulations  of  soil  and  site  information,  most  of  which  is  con¬ 
tained  in  table  B3,  and  a  complete  discussion  of  the  study  program  are  in¬ 
land* 

eluded  in  a  series  of  WES  reports.  -  -  The  data  from  some  of  the  sites 
were  used  in  the  development  of  the  original  soil  classification  scheme 
(llth  Supplement). 

Soil  data 

l4.  Data  from  the  WES  and  University  sites  were  collected  from  a 
40-ft-square  sampling  area,  divided  into  25  approximately  8-ft-square 
plots.  Samples  or  direct  measurements  of  the  soil  on  any  one  day  were 
usually  taken  in  four  randomly  selected  plots.  Data  from  the  Vicksburg 
Research  Center  and  Extension  sites  were  obtained  from  a  6-  by  12-ft  test 
area,  divided  into  72  1-ft-square  plots.  Samples  or  direct  measurements 
on  any  one  day  were  usually  taken  in  two  randomly  selected  plots . 

*  Raised  numbers  refer  to  similarly  numbered  references  listed  at  end  of 
main  report. 
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15.  Twelve  Cl  spot  measurements;  three  in  each  of  the  four  selected 
8-ft  plots;  or  six  spot  measurements;  three  in  each  of  the  two  selected 
1-ft  plots ;  were  averaged  for  the  6-  to  12 -in.  layer  on  any  one  day.  The 
RI  of  the  6-  to  12-in.  layer  on  a  given  day  was  averaged  from  two  tests 
performed  in  two  of  the  four  8-ft  plots  or  in  each  of  the  two  1-ft  plots 
where  Cl's  were  measured.  The  RCI  for  a  specific  day  was  obtained  in  the 
usual  manner.  An  attempt  was  made  to  obtain  strength  measurements  concur¬ 
rently  with  moisture  measurements.  Cl  and  especially  RI  data;  however; 
could  not  be  obtained  as  frequently  as  moisture  data;  and  at  some  sites 
could  not  be  obtained  at  all  during  the  wet-season  period  of  study;  due  to 
the  firmness  of  the  soil;  erratic  penetration  readings;  or  other  test 
difficulties . 

16.  Moisture  contents  usually  were  measured  daily  or  one  to  five 

times  per  week  at  most  sites;  and  monthly  at  some  of  the  sites;  during  a 
test  period  ranging  from  one  to  two  years.  Measurements  were  made  by  means 
of  gravimetric  or  electrical-resistance  methods.  Four  gravimetric  samples 
of  the  6-  to  12-in.  layer  obtained  with  a  trafficability  sampler  from  each 
of  four  8-ft  plots;  or  eight  samples;  four  from  the  6-  to  9-in.  layer  and 
four  from  the  9-  to  12-in.  layer,  obtained  with  a  modified  King  tube  or 
Oakfield  sampler  from  two  spots  in  each  of  two  1-ft  plots;  were  averaged  at 
a  site  for  a  given  day.  The  electrical-resistance  technique  for  measuring 
moisture  content  was  used  at  most  Vicksburg  Research  Center  and  Extension 
sites.  The  procedures  are  briefly  discussed  in  paragraph  9;  Appendix  A. 
Details  of  the  units;  their  installation;  and  the  problems  involved  in 
their  calibration  and  use  are  discussed  in  several  reports .  ~>>  ^ 

17-  The  number  of  tests,  and  the  range  and  average  values  of  mois¬ 
ture  content,  Cl,  RI,  and  RCI,  respectively,  for  the  wet  season  are  in¬ 
cluded  in  the  table  for  each  site  where  such  information  was  available. 

Only  moisture-content  and  Cl  data  obtained  on  the  same  day  as  RI  data  were 
averaged  and  used  in  the  various  analyses  for  wet-season  condition. 

l8.  The  dry  density  of  soils  at  the  WES  and  University  sites  was 
often  measured  at  the  same  time  as,  and  from  the  same  samples  used  in  the  ... 
measurement  of  moisture  content.  The  density  of  soils  from  the  Vicksburg 
Research  Center  and  Extension  sites  usually  was  determined  from  two  2-in. 
cores  taken  with  the  San  Dimas  or  drive-type  sampler  when  the  soil  was 


b8 


moist.  Occasionally  the  dry  density  was  determined  from  blocks  of  soil  cut 
to  a  known  volume.  The  average  value  included  in  the  table  for  each  site 
is  the  average  of  all  of  the  6-  to  12-in.  layer  values  measured  in  the 
various  plots  during  the  period  of  study. 

19*  The  USDA  and  USCS  soil  types  for  each  site  were  determined  from 
mechanical  analysis  and  Atterberg  limits  of  usually  one  6-  to  12-in.  layer 
soil  sample;  occasionally  the  type  was  based  on  an  average  of  two  values 
obtained  from  analysis  of  samples  of  the  6-  to  9- in.  and  9-  to  12-in.  soil 
layers.  The  sample  for  the  3-  or  6-in.  increment  was  a  composite  of  two  or 
more  samples  obtained  from  randomly  selected  plots.  The  0-  to  6-in.  layer 
USDA  type  was  in  most  cases  identified  from  a  textural  analysis  of  the  same 
number  of  samples  as  used  in  the  identification  of  the  6-  to  12-in.  layer. 

20.  Organic  contents  were  determined  by  means  of  the  modified  Walkey 
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rapid  dichromate  oxidation  method  at  the  Mississippi  Agricultural  Experi¬ 
ment  Station.  The  loss -on-ignition  method  following  modified  procedures  of 

2 

the  Association  of  Agricultural  Chemists  was  used  for  samples  when  the 
organic  content  was  over  5 1°  as  determined  by  the  Walkey  method. 

21.  The  2-in. -diameter  samples  obtained  with  the  San  Dimas  sampler 
and  used  for  density  determinations  were  also  used  to  determine  the  mois¬ 
ture  contents  at  0.005-  and  0 .06-atmosphere  tensions.  The  field -maximum 
and  field-minimum  moisture  contents  for  each  site  were  determined  from  a 
study  of  the  site's  complete  soil-moisture  record.  The  per  cent  satura¬ 
tions  of  nonorganic  soils  at  field  maximum  were  computed  for  sites  of  low 
topography  using  the  average  dry  density  value  for  the  site. 

22.  A  high-moisture  condition  was  assumed  to  exist  at  a  low- 
topography  site  on  a  given  day  if  (a)  the  water  table  was  within  4  ft  of 
the  surface  for  fine-grained  soils  or  within  2  ft  of  the  surface  for 
coarse-grained  soils  with  fines,  or  (b)  if  no  water-table  data  were  avail¬ 
able,  the  per  cent  saturation  of  the  soil  at  a  moisture  content  of  lowest 
RCI  was  slightly  less  than,  equal  to,  or  greater  than  the  computed  per  cent 
saturation  at  the  field-maximum  moisture  content.  Moisture-content,  per 
cent  saturation,  Cl,  RI,  and  RCI  data  for  the  day  of  lowest  RCI  at  low- 
topography  sites  under  high-moisture  condition  were  tabulated  and  included 
in  the  analyses .  Per  cent  saturation  was  computed  using  the  moisture  con¬ 
tent  and  density  (noted  in  the  table  under  "High -Moisture  Condition")  that 
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were  determined  from  the  same  sample  or  samples.  Thus,  the  inherent  varia¬ 
tion  of  density  and  moisture  from  spot  to  spot  and  the  interrelation  of  the 
two  variables  at  each  spot  are  considered,  and  the  value  of  per  cent  satu¬ 
ration  is  valid.  A  per  cent  saturation  based  on  a  moisture  content  from 
one  sample  and  a  density  value  from  another  would  not  be  valid. 

Site  data 

23.  The  descriptions  of  topographic  position,  slope,  surface  and 
internal  drainage,  vegetation,  land  use,  and  landform,  included  in  table 
B3,  were  transposed  from  data  tables  included  in  two  previous  WES  re¬ 
ports.^— The  descriptions  originally  were  based  on  detailed  information 
obtained  from  observations  in  the  field  during  the  period  of  study.  Sites 
with  an  original  wetness  index  category^-' of  1  or  2  were  classified  as 
high  topography  and  those  with  a  wetness  index  of  3  or  ^  were  classified 
as  low  topography. 


Survey  Site  Data 


2b.  Data  collected  at  the  survey  sites  were  used  to  check  the  ac¬ 
curacy  of  soil-moisture  predictions  that  were  based  on  tentative  average 
soil-moisture  relations  developed  from  prediction -development  site  data. 

The  field  study  was  conducted  from  June  195^  to  July  1955  by  the  Vicksburg 
Research  Center,  U.  S.  Forest  Service,  in  four  areas  of  the  United  States 
designated  as  the  Southern,  Northeast,  Lake  States,  and  Intermountain 
Regions . 

25.  The  data  used  in  the  analyses  are  presented  in  table  Bh.  The 

information  generally  was  collected  during  the  wet-season  months  of  October 

195^  through  May  1955*  the  specific  months  varying  with  the  particular 

region.  A  total  of  6l8  sites  located  in  20  states  were  used:  178  sites 

in  Alabama,  Arkansas,  Florida,  Georgia,  Louisiana,  Mississippi,  and 

Tennessee  of  the  Southern  Region;  135  sites  in  Connecticut,  Massachusetts, 

New  Hampshire,  New  York,  Pennsylvania,  and  Vermont  of  the  Northeast  Region; 

l6l  sites  in  Illinois,  Iowa,  Minnesota,  and  Wisconsin  of  the  Lake  States 

Region;  and  lhA  sites  in  Idaho,  Nevada,  and  Utah  of  the  Intermountain 

Region.  A  complete  discussion  of  the  test  program  and  detailed  tabulations 
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of  data  for  each  test  are  contained  in  WES  TM  3-331;  Report  No.  5*  “ 
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2 6.  Sites  were  established  on  major  soil  groups  located  within 

5  miles  of  a  regular  weather  station  and  were  tentatively  selected  on  the 
basis  of  state  soil-association  maps  or  county  soil-survey  maps,  and  de¬ 
tailed  highway  maps.  Each  site  of  about  one-tenth  acre  in  size  was  located 
within  100  yd  of  an  accessible  road,  was  uniform  with  respect  to  soil  and 
cover  conditions,  and  was  not  in  cultivation  at  the  time  of  selection. 

Soil  data 

27.  Each  site  was  divided  into  three  plots  for  sampling  purposes. 
Samples  for  moisture-content  determinations  normally  were  taken  at  6-in. 
increments  at  three  randomly  selected  points,  one  within  each  plot.  The 
samples  for  each  layer  were  composited  to  provide  one  sample  and,  thus,  one 
moisture  value  for  a  specific  day.  At  least  eight  visits,  at  about  monthly 
intervals,  were  made  to  the  site.  The  wet-season  average  moisture  content 
for  each  site,  included  in  table  B4,  is  one,  or  an  average  of  two  or  three 
6-  to  12-in.  layer  values  obtained  only  on  days  in  the  wet  season  when  RI 
tests  were  run. 

28.  On  all  test  visits  six  Cl  readings  were  taken  at  two  points 

(l  ft  apart,  at  each  of  the  three  moisture  sampling  locations)  and  averaged 
for  a  particular  layer.  In  coarse-textured  and  stony  soils,  an  "airfield" 
penetrometer  with  a  0.2-sq-in.  cone  was  used  when  the  regular  instrument 
with  a  0-5-sq-in.  cone  would  not  penetrate  the  soil.  The  wet-season  aver¬ 
age  Cl  data  in  the  table  is  a  single  value  or  an  average  of  all  6-  to  12- 
in.  layer  Cl  measurements  taken  on  the  same  days  as  wet-season  RI  tests. 
Remolding  tests  were  attempted  on  at  least  two  visits  to  the  site,  usually 
when  the  soil  was  wet.  However,  the  firmness  or  stoniness  of  the  soil 
often  prevented  sampling  or  resulted  in  nonvalid  measurements.  Thus,  RI 
data  are  not  shown  for  some  of  the  sites.  At  sites  for  which  data  are 
shown,  two  tests  on  a  given  day  were  run  at  points  between  plots  and  aver¬ 
aged.  The  average  RI  value  for  the  wet  season  is  one,  or  an  average  of  two 
or  three,  of  the  average  daily  values  determined  during  test  visits  in  the 
wet  season.  The  wet-season  average  RCI  is  the  average  of  all  RCI  values 
computed  for  days  in  the  wet  season.  Wet-season  average  moisture-content 
and  Cl  values  for  a  site  were  not  included  in  the  tables  if  no  data  were 
obtained  for  remolding  and  rating  cone  indexes. 

29.  Bulk  samples  of  6-in.  layers  were  taken  at  six  locations,  two  in 
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each  plot;  and  composited  to  provide  one  sample  for  mechanical  analysis; 
Atterberg  limits ;  and  organic-content  determinations.  The  liquid  limits 
of  nonplastic  soils  and  a  few  soils  with  low  plasticity  could  not  be  de¬ 
termined  by  the  standard  procedure;  and  consequently  a  modified  procedure 
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was  used  to  determine  liquid  limits  of  these  materials.  Organic -matter 

determinations  were  made  using  the  modified  Walkey  rapid  dichromate  oxida¬ 
tion  test.  The  texture;  plasticity;  and  organic-content  values  of  the  6- 
to  12- in.  layer;  and  the  USDA  and  USCS  soil  types  based  on  these  values 
are  presented  in  the  table  for  each  site. 

30.  Measurements  of  density  and  of  moisture  content  at  0-  and  0.06- 
atmosphere  tension  were  made  on  2-in. -diameter  cores  obtained  with  the 
modified  San  Dimas  or  drive-type  sampler  when  the  soil  was  moist.  The  data 
presented  in  the  table  are  an  average  of  four  values  obtained  from  cores  of 
the  6-  to  9-in.  and  9-  to  12-in.  layers  taken  at  two  central  points  between 
plots . 

31-  Questionable  values  in  table  B4-  are  indicated  by  an  asterisk  and 
were  not  used  in  the  analyses.  Moisture  contents  at  0-atmosphere  tension 
were  questioned  if  the  value  was  appreciably  less  than  the  wet -season  aver¬ 
age  field  moisture  content  or  if  the  value  was  consistently  less  than  the 
wet-season  moisture  values  for  specific  days.  Per  cent  saturation  values 
at  0-tension  moistures  are  indicated  by  an  asterisk  if  the  moisture  content 
or  density  was  questioned  or  if  the  value  was  appreciably  greater  than  100 $ 
saturation  (generally  greater  than  110$).  Values  of  saturation  slightly 
greater  than  100$  (generally  between  100  to  110$)  are  not  indicated  by  an 
asterisk  even  though  such  values  are  theoretically  impossible.  The  slight 
excess  over  100$  is  considered  inconsequential  for  analysis  purposes.  The 
excess  may  be  attributed  to  the  inadequacy  of  the  assigned  average  specific 
gravity  or  to  minor  instrumental  or  human  error  in  deriving  moisture- 
content  or  dry  density  values  used  in  the  computation.  Per  cent  saturation 
values  at  0-tension  moistures  are  not  presented  for  sites  of  the  Northeast 
Region.  Computed  values  for  this  region  were  in  most  cases  greater  than 
100$;  thus  suggesting  that  the  average  specific  gravity  should  be  higher 
than  the  value  used;  or  that  a  consistent  error  in  sampling  or  in  measuring 
provided  density  or  moisture  values  that  were  consistently  too  high. 

32.  A  high-moisture  condition  was  assumed  to  exist  at  a 
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low-topography  site  for  a  particular  day  if  (a)  the  water  table  was  within 
4  ft  of  the  surface  for  fine-grained  soils  or  2  ft  for  coarse-grained  soils 
with  fines,  or  (b)  where  water-table  data  were  not  available,  the  field 
moisture  content  was  not  more  than  1  °jo  less  than  the  0 -tension  moisture  con¬ 
tent.  The  data  included  in  the  table  are  for  the  day  of  lowest  RCI  under 
high-moisture  condition.  In  a  few  cases  data  were  presented  for  this  con¬ 
dition  even  though  the  data  did  not  meet  the  criteria  specified  above;  how¬ 
ever,  the  RCI  for  the  day  was  lower  than  that  for  another  day  under  high- 
moisture  condition.  It  should  be  pointed  out  that  the  moisture  content  for 
this  condition  is  not  necessarily  the  highest  value  obtained  at  the  site. 
Site  data 

33-  Site  environmental  data  presented  in  table  B4  include  the  clas¬ 
sification  or  description  of  topographic  position,  slope,  surface  and  in¬ 
ternal  drainage,  vegetation,  land  use,  and  landform.  This  information  was 
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obtained  from  the  tables  of  WES  TM  3-331;  Report  No.  5;  “  and  was  origi¬ 
nally  derived  from  direct  observations  at  the  site  during  the  period  of 
testing. 

34.  Soil  series  were  identified  by  regional  soil  correlators  or 
surveyors  of  the  Soil  Conservation  Service,  or  the  names  were  derived  from 
county  soil  maps  or  farm  plan  maps  supplied  by  the  Soil  Conservation 
Service. 

35-  The  moisture  conditions  of  the  site  were  originally  classified 
as  wetness  index  1,  2,  3;  or  based  on  the  minimum  water-table  depth  and 
moisture  penetration  conditions  as  determined  from  the  climate,  topographic 
position,  drainage  characteristics,  and,  where  available,  measured  depths 
to  the  water  table.  For  purposes  of  this  study,  sites  with  a  wetness  index 
of  1  or  2  were  classified  as  high  topography  and  those  with  a  wetness  index 
of  3  or  4  were  classified  as  low  topography. 

Airphoto-Traff icability  Site  Data 

36.  These  data  were  collected  from  sites  established  during  the 
period  1950  through  1958  by  -the  Engineering  Experiment  Station,  Purdue 
Unj  rsity,  under  contract  to  the  Waterways  Experiment  Station.  The 
information  was  used  in  a  study  to  develop  criteria  for  defining  the 
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trafficability  characteristics  of  major  landform  environments  from  aerial 
photographs  based  on  existing  airphoto  interpretation  techniques. 

37*  The  data,  presented  in  table  B5,  were  collected  in  the  wet 

season  from  262  sites  located  in  29  states.  A  detailed  presentation  of  the 

trafficability  data  and  characteristic  airphoto  patterns  for  the  various 

landform-parent  material  combinations  are  contained  in  eight  photo  key 
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reference  books.  A  condensation  of  the  information  and  an  analysis  of 
the  data  based  on  landform- soil  type  associations  are  included  in  a 
summary  report  (not  yet  published). 

Soil  data 

38.  The  Cl,  RI,  and  RCI  data  presented  in  table  B5  are  average 
values  for  the  6-  to  12-in.  layer  obtained  on  a  specific  day  in  the  wet 
season.  Cl  values  were  not  included  in  the  table  for  sites  where  the  soil 
was  too  firm  to  obtain  a  sample  for  an  RI  test. 

39*  The  moisture  content  and  dry  density  were  measured  to  the 
closest  one-tenth  unit  from  one  sample  of  the  6-  to  12-in.  layer  obtained 
with  the  Hvorslev  trafficability  sampler.  Most  of  the  early  basic  field 
information,  however,  was  lost.  The  moisture  and  density  data  presented 
in  the  table  for  most  of  the  sites,  therefore,  are  values  interpolated  to 
the  closest  unit  from  graphs  of  data  contained  in  the  reference  books.  The 
computed  per  cent  saturation  may  vary  to  some  extent  (generally  within  a 
+5 1°  range)  from  its  true  value  due  to  the  approximation  of  the  moisture- 
content  and  density  values  used  in  the  computation. 

40.  Soils  were  sampled  for  Atterberg  limits  and  textural  determina¬ 
tions  by  horizons  within  the  soil  profile.  The  values  for  each  of  the 
horizons  within  the  6-  to  12-in.  layer  were  proportioned  according  to  its 
relative  thickness  in  the  layer  to  provide  the  data  included  in  the  table. 
The  textural  data  were  based  on  either  a  sieve  (No.  200)  analysis  of  soils 
visually  classified  as  coarse  grained,  or  on  a  hydrometer  analysis  of  soils 
visually  classified  as  fine  grained.  At  sites  where  the  per  cent  fines 
(minus  No.  200  sieve  sizes)  was  not  determined,  the  distinction  between  a 
coarse-  and  fine-grained  USCS  soil  type  was  based,  with  a  fair  degree  of 
reliability,  upon  an  interpolated  0.074-mm  value  obtained  from  the  hydrom¬ 
eter  analysis  curve.  The  USDA  type,  of  course,  could  not  be  ascertained 
for  sites  for  which  sand,  silt,  and  clay  percentages  were  not  known. 
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41.  Sites  classified  as  low  topography  with  soil  estimated  to  be  at 
high-moisture  condition  for  the  particular  day  the  data  were  taken  are 
noted  by  an  X  mark  in  the  table.  A  high -moisture  condition  was  assumed  if 
the  per  cent  saturation  was  greater  than  minus  one  standard  deviation  from 
the  mean  for  the  soil  type  or  if,  at  sites  with  questionable  or  no  values 
of  per  cent  saturation,  the  RCI  was  low  and  the  detailed  description  of  the 
site  suggested  a  very  wet  soil  at  the  time  of  testing. 

Site  data 

42.  The  classification  of  topographic  position  and  landform  was 
based  on  relatively  detailed  descriptions  obtained  when  the  site  was 
visited  and  included  in  the  reference  reports  .  The  surface  and  internal 
drainage  characteristics  were  based  on  information  contained  in  the  soil 
series  descriptions.  The  description  of  vegetation  and  classification  of 
land  use  were  interpreted  from  aerial  or  ground  photographs  or  from  de¬ 
scriptions  of  the  site.  A  dashed  line  for  a  particular  factor  in  the  table 
indicates  that  the  factor  classification  or  description  could  not  be 
ascertained. 

43-  The  topography  classification  of  the  site  was  based  on  the 
topographic  position,  external  and  internal  drainage  characteristics,  and 
detailed  site  description  information  contained  in  the  reference  report. 

44.  The  soil  series  or  series  association  (composed  of  two  or  three 
soil  series)  represents  the  best  available  information  obtained  from  Soil 
Conservation  Service  soil  maps  in  existence  at  the  time  of  the  test. 

High-Water-Table  Site  Data 


45.  The  high-water-table  sites  were  established  in  1957  by  the 
Vicksburg  Research  Center,  U.  S.  Forest  Service,  in  cooperation  with  the 
Waterways  Experiment  Station  for  the  purpose  of  obtaining  information  on 
the  various  soil  variables,  especially  strength,  under  conditions  of  maxi¬ 
mum  wetting.  Fifty-eight  sites  with  water  tables  within  6  in.  of  the  sur¬ 
face  and  two  sites  with  water  tables  at  a  depth  of  8  in.,  located  in 
several  counties  of  central  Mississippi  and  one  parish  of  Louisiana,  were 
studied. ^ 

46.  The  high-water-table  site  data  used  in  this  report  are  presented 
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in  table  b6.  Since  the  data  are  obviously  not  typical  of  average  soil 
strengths  and  moisture  contents  in  the  wet  season,  i.e.  wet-season  condi¬ 
tion,  they  were  used  only  in  the  analysis  of  soils  under  high-moisture 
condition. 

Soil  data 

47.  Sites  often  were  established  in  the  same  general  area  within 
short  distances  of  each  other.  If  all  the  sites  were  included  in  the  anal¬ 
ysis  the  uniform  soils  of  areas  with  several  sites  would  be  excessively 
weighted.  In  order  to  eliminate  this  regional  bias,  sites  located  in  the 
same  area  with  the  same  soil  series  and  USDA-USCS  type  were  grouped  to¬ 
gether  in  the  table  and  only  the  site  with  the  lowest  RCI,  indicated  by  an 
X  mark  in  the  table,  was  used  in  the  analysis . 

48.  The  Cl  and  RI  data  are  average  values  obtained  on  the  day  of  the 
test  visit.  The  RCI  is  the  product  of  the  Cl  and  RI. 

49.  The  dry  density  and  field  moisture  content,  respectively,  were 
averaged  from  measurements  on  6-  to  9-in.  and  9-  to  12-in.  layer  cores  ob¬ 
tained  with  a  modified  San  Dimas  sampler.  The  0-  and  0.06-tension  moisture 
values  were  derived  in  the  laboratory  from  measurements  of  the  same  cores 
of  soil.  Per  cent  saturations  were  computed  for  0-tension  and  field 
moisture  contents,  respectively. 

50.  The  Atterberg  limits  and  per  cent  of  each  texture,  from  which 
the  USDA  and  USCS  soil  types  were  determined,  were  derived  from  a  mechani¬ 
cal  analysis  of  a  6-  to  12-in.  layer  soil  sample. 

Site  data 

51.  Site  environmental  data  were  omitted  from  table  B6  because  the 
information  available  was  not  sufficient  to  classify  each  of  the  factors 
properly.  Since  the  water  tables  at  all  sites  were  within  4  ft  of  the 
surface,  all  sites  classified  as  low  topography.  The  soil  series  informa¬ 
tion  was  obtained  from  county  soil  maps  of  the  area. 
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Density 

MC 

Density 

Site  No. 

Te3t  No. 

State 

County 

Soil  Series 

type  Cl  (166 

Teats 

Type 

Sand 

Silt 

Clay 

Fines 

LL 

PL 

PI 

Type 

Tests 

lb/cu  ft 

JL 

Cl  RI 

RCI 

lb/cu  ft 

MC,  * 

Ft.  Benning-1 

2,5 

Ala. 

Russell 

... 

.... 

Low 

2 

L 

31* 

44 

22 

68 

32 

20 

12 

CL 

2 

97.8 

23.0 

116  0.50 

61 

95.1-100.5 

21.6-24,2 

6 

-2 

3,4 

Ala. 

Russell 

... 

I/OV 

2 

SiL 

30 

54 

16 

72 

32 

19 

13 

CL 

2 

97.7 

25.  i» 

121  0.52 

57 

95.1-100.3 

25.0-25.8 

7 

-3 

6,11,17-23, 
27-29,31-36, 
36,  Well  1 
(10) 

Ala. 

Hussell 

I<ov 

3 

LS 

79 

17 

4 

23 

14 

13 

1 

SM 

27 

107.0 

15.2 

190  0.50 

97 

101.2-113.2 

10.0-19.1 

I 

-4 

lK.24,30,37 

Ala. 

Russell 

... 

IjOV 

1 

SL 

73 

17 

10 

26 

20 

11 

9 

SC 

3 

115.8 

9.4 

217  1.25 

259* 

107.2-122.2 

8.6-10.7 

16 

Ala. 

Russell 

— 

— - 

Lew 

1 

SCL 

66 

U 

21 

34 

29 

14 

15 

sc 

1 

112.3 

14.5 

229  0.65 

U19 

112.3 

14.5 

-6 

13,  Well  3 
(9) 

Ala. 

Russell 

— 

.... 

Lev 

1 

SL 

73 

45 

12 

28 

16 

12 

4 

SM-SC 

9 

111.6 

12.0 

207  1.44 

179 

105.1-117.6 

9.6-16.2 

El 

-7 

25 

Ala. 

Russell 

... 

— - 

Lt'V 

1 

S 

68 

12 

13 

-- 

- 

HP 

31 

1 

104.8 

7.3 

227+  1.66 

300 

104.8 

7.3 

Lafayette  -1 

1-6,10-11 

Ind. 

T3 ppecanoe 

— 

— - 

!-ov 

10 

SiL 

lb 

69 

17 

95 

39 

20 

19 

CL 

10 

96.0 

26.8 

127  0.59 

70 

68. 3-100.6 

23.1-29.5 

-2 

9 

Ind. 

Tippecanoe 

... 

— - 

Lev 

1 

— - 

- 

- 

- 

92 

75 

25 

50 

CH 

1 

... 

36.3 

113  0.71 

bo 

... 

36.3 

j| 

-3 

12-16 

Ind. 

Tippecanoe 

... 

.... 

Low 

5 

— - 

-- 

« 

-- 

99 

121 

70 

51 

OH 

5 

56.9 

101.3 

95  0.61 

60 

33-7-97.4 

26.8-163.2 

Ft.  Knox  -1 

1-5,7-10, 

16-23,26-27 

Ky. 

Hardin 

... 

.... 

lev 

14 

SIL 

17 

66 

15 

87 

31* 

22 

12 

CL 

16 

94.5 

26.9 

L*5  O.43 

50 

87.4-100.9 

21.2-33-5 

-2 

13-11* 

Ky. 

Hardin 

... 

.... 

1/  ’.V 

1 

SiL 

15 

79 

6 

68 

32 

20 

12 

CL 

2 

96. 6 

25.0 

112  0.44 

54 

94.9-98.9 

25.0 

-3 

24-25 

Ky. 

Hardin 

... 

.... 

I*  w 

1 

SIL 

7 

76 

15 

96 

27 

22 

5 

CL- ML 

2 

08.7 

28.6 

168  0.40 

Vr 

68.7 

28.6 

167J 

-4 

6 

Ky. 

Hardin 

... 

.... 

i 

SiL 

13 

67 

20 

91 

63 

29 

31* 

CH 

1 

... 

40.4 

155  0.85 

132 

... 

40.4 

■ 

-5 

11-12 

Ky. 

Hardin 

... 

.... 

L  v 

i 

SiCL 

6 

52 

4U 

93 

63 

27 

36 

CH 

2 

... 

33.6 

157  0.75 

116 

... 

26.9-40.4 

14( 

Laurel  -1-1 

21-23 

Miss . 

ClarKe 

Puchuta 

Cl 

SIC 

14 

41 

45 

87 

75 

25 

50 

CH 

4 

84.9 

33.1 

96  1.22 

117 

79-2-91.5 

26.1-37.0 

e: 

-2-1 

16217 

Miss. 

J  jnes 

S  to  ugh 

S1L 

I 

SiL 

2>, 

58 

22 

67 

25 

13 

12 

CL 

2 

1*3.8 

19.0 

150*  9.39 

... 

103.2-104.4 

19.0-19.1 

1 

-2-2 

13-19,37-36 

Miss. 

Jones 

Kalalu 

SIL 

1 

SiL 

26 

61 

11 

33 

2i 

17 

4 

CL-ML 

J 

91.0 

27.5 

65 

... 

83.9-96.9 

22.1-32.7 

E 

-2-3 

31 

Miss. 

Jones 

Myatt 

311 

1 

L 

4) 

44 

7 

66 

15 

- 

HP 

ML 

1 

97-3 

22.3 

95  0.44 

97.3 

22.3 

I 

-2-4 

I.C 

Miss. 

Jones 

Myatt 

S1L 

l 

SIL 

17 

76 

7 

69 

20 

19 

1 

ML 

1 

91.8 

25-6 

152  0.21 

a 

*1.8 

23.6 

I 

-3-1 

5-13 

Miss. 

Jones 

Sawyer 

2:2 

2 

SIL 

35 

M 

14 

Tj 

19 

15 

4 

CL-ML 

6 

95.0 

22.1 

63  0.49 

Uj 

95.7-99-0 

16.7-27.0 

E 

-4-1 

2-3, 6-7 

Miss. 

Jones 

Boswell 

2 

SiL 

13 

65 

17 

64 

24 

18 

6 

CL-ML 

4 

95.8 

25.0 

76  0.4 f. 

36 

95-2-9Y.O 

24.4-25, l 

7C 

-•*-2 

* 

Miss. 

Jones 

Bosvoii 

.... 

V 

i 

L 

*0 

46 

14 

70 

19 

17 

2 

ML 

1 

96.6 

24.6 

74  u.50 

37 

96.6 

24.6 

-4-3 

5 

Mias. 

Jones 

Boswell 

.... 

i 

SiL 

19 

61 

20 

86 

28 

17 

11 

CL 

1 

94.4 

26.1 

56  *.66 

37 

3-1.4 

26.1 

-4-4 

3“ -36 

Miss . 

Jones 

Boswell 

1 

3 

L 

36 

19 

76 

31 

16 

13 

CL 

3 

97.3 

24.7 

64  ..76 

65 

92.9-100.5 

23.6-26.6 

59 

24-2'  ,42 —  3 

Kiss. 

Smith 

0chiockor.ee 

1 

4 

4., 

*6 

2j 

72 

27 

16 

11 

CL 

s 

'97.4' 

23-9 

19,  -.71 

75 

9*. 6-190. 9 

lo.9-£o*  7 

62 

- 5-2 

-1* 

Miss . 

Sol  tr. 

Ocb  I  jejsonee 

I. 

i 

L 

47 

4 

13 

60 

27 

16 

4 

CL-ML 

1 

84.6 

32.4 

00  j.54 

37 

34.6 

32.4 

-‘-3 

2--2i,-*: 

M !  s  s . 

Sal  tr. 

chi  oc  is  one** 

52 

23 

25 

53 

31 

15 

16 

CL 

3 

95.5 

2j.6 

04  4. 6*. 

52 

,3.4-96.4 

22.6-24.6 

70 

Clinton 

1,  J  . 

MiS3 . 

Hinds 

— 

.... 

- 

.... 

- 

- 

- 

■97 

35 

20 

15 

CL 

2 

94.7 

26.7 

i“2  4.59 

02 

*4. 5-94. 9 

26.0-27.4 

*34 

-2 

J 1 

Miss. 

Hinds 

— 

.... 

■- 

* 

.... 

- 

- 

- 

96 

yi 

20 

1. 

CL 

>.7 

25.6 

y6  ..21 

2. 

94.7 

25.0 

■ 

Twin  Ml.  -1 

-3 

».  H. 

C>> .  i 

... 

.... 

■*■ 

3 

.... 

-- 

- 

-- 

73 

36 

- 

NP 

ML 

3 

68.7 

47.2 

146  _ .22 

JJ 

65.2-73-7 

42.0-32.1 

i33l 

-* 

!i.  :i. 

C^os 

... 

.... 

; 

— - 

-- 

- 

6 ‘j 

4, 

- 

HP 

ML 

2 

65.3 

53-4 

*6  v • .4 

.2 

'*3.7-67.5 

51.  ‘*-54. 6 

E 

Concert!  -1 

■  -} 

II.  H. 

Merrill: 

V 

- 

- 

- 

IS 

4, 

- 

HP 

ML 

3 

t-9-  5 

‘■4.3 

i**C  0.2C 

m2 

83.0-76.7 

41.6-#.  5 

E 

Helena  -* 

M  2 

.*1 .  Y. 

’  .  Lnwrvj. 

"-r.-s 

4 

.... 

-- 

- 

- 

87 

'* 

29 

42 

CH 

1 

63.2 

49.2 

lot 

•kJJ 

61.2 

4^.2 

m 

Ft.  Bragg  -1 

2-4 

it.  :. 

‘  miter  land 

— 

.... 

; 

... 

f 

;■ 

- 

-- 

HP 

iW 

J 

.... 

-4.0 

116  -.j£ 

... 

ij.i-i ^.6 

- 1 

Cambridge  -i 

V  0 

Frunniir. 

— 

.... 

.... 

- 

- 

- 

6„ 

2l 

- 

NP 

ML 

29-8 

I  jo  i\ 

..0 

2y.c 

1 

11 
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Table  B1 

Truffle  Teat  Data 


Soli  Data.  6-  to  12 -In,  Laver 

_ _  Wet-Season  Condition  "Hlgh-Molsture  Condition 

Average _ _ _ Range _  _ At  Lowest  RCI 


No. 

of 

Teats 

Dry 

Density 
lb/ cu  ft 

MC 

-JL 

CI_  RI 

KCI 

Dry 

Density 

lb/cu  ft  MC,  i 

Cl 

RI 

RCI 

Teat 

No. 

Depth 
to  Water 
Table,  In. 

Dry 

Density 
lb/eu  ft 

MC 

Jl. 

ft 

Gat. 

Cl 

RI 

Low¬ 

est 

RCI 

Topographic 

Position 

Site  Environmental  Data 

Drainage 

Surface  Internal  Vegetation  Land  Use 

Eng.  Conf. 
Land  Form 

2 

97.8 

23.0 

116  0.50 

61 

95.1-100.5  21.8-24.2 

63-170 

0.47-0.54 

30-92 

5 

0-6 

100.5 

21.6 

90 

63 

0.47 

30 

Terrace  flat 

... 

_ 

Herbaceous 

Uadi stur bed 

IIE4 

2 

97.7 

25.4 

121  0. 52 

57 

95.1-1C0.3  25.0-25.8 

77-l65t 

0.38-0.66 

51-63 

4 

6-10 

100.3 

25. e 

106 

77 

0.66 

51 

Terrace  flat 

... 

... 

Herbaceous 

Undisturbed 

IIE4 

27 

107.0 

15.2 

0 

6 

0 

97 

101.2-113.2  10.0-19.1 

155-266 

0.21-1.39 

36-300.  Well  1 
(3/13) 

12 

105.0 

19.1 

88 

173 

0.21 

36 

Terrace  flat 

... 

Herbaceous 

Undisturbed 

II£4 

3 

U5.3 

9.4 

2i7  1.25 

259+ 

107.2-122.2  8.6-10.7 

206-231 

0.85-1.54 

i77-300f 

.. 

_ 

... 

.. 

--- 

— 

— 

Terraee  flat 

... 

... 

Herbaceous 

Undisturbed 

IIE4 

1 

112.3 

11.5 

229  0.65 

149 

112.3  14.5 

229 

0.65 

149 

- 

... 

... 

- 

- 

... 

- 

- 

Terrace  flat 

... 

... 

Herbaceous 

— 

II£4 

9 

111.6 

12.0 

207  1.44 

170 

105.1-117.6  9.6-16.2 

151-228 

0.36-3.72 

54-300 

-- 

... 

... 

-- 

- 

... 

-- 

-- 

Terraee  flat 

... 

... 

Herbaceous 

... 

IIE4 

1 

10'..  8 

7.3 

227+  1.66 

300* 

104.3  7.3 

227+ 

1.66 

300* 

— 

— 

... 

- 

- 

— 

- 

•  Terraee  flat 

... 

... 

Herbaceous 

— 

IIE4 

10 

96.0 

26.6 

127  0.59 

76 

88.3-IOO.6  23.1-29.5 

101-160 

0.31-0.79 

31-111 

5 

... 

100.6 

23.1 

95 

101 

0.31 

31 

... 

... 

... 

... 

... 

- 

1 

... 

36.3 

-3  0.71 

80 

36.3 

113 

0.71 

80 

- 

... 

... 

- 

- 

... 

- 

- 

... 

... 

... 

... 

... 

- 

5 

56.9 

i:i.3 

95  0.61 

60 

33-7-97.4  23.8-183.2 

72-110 

0.37-0.73 

27-80 

16 

... 

... 

183.2 

- 

72 

0.37 

27 

... 

... 

... 

... 

... 

- 

18 

94.5 

26.9 

115  0.43 

50 

37.4-100.9  2'. 2-33.5 

66-153 

0.22-0.64 

23-95 

22 

<4e 

87.4 

29.7 

88 

104 

0.22 

23 

Bottomland 

depression 

--- 

Poor 

Herbaceous 

Undisturbed 

— 

2 

96.6 

?s.: 

1.2  0.44 

54 

94.9-98.9  25.0 

122-123 

0.40-0.48 

49-59 

14 

<48 

94.9 

23.3* 

- 

122 

0.43 

49 

Terrace  flat 

... 

... 

Herbaceous 

Undisturbed 

- 

2 

86.7 

23.C 

i66  0.40 

7V 

38.7  28.6 

1874-190 

0.40 

75.-76+ 

24 

<48 

88.7 

28.6 

88 

137 

0.40 

75 

Bottomland 

depression 

... 

Poor 

Herbaceous 

Undisturbed 

- 

1 

... 

4V.4 

155  0.85 

132 

40.4 

155 

0.85 

132 

6 

<12 

... 

40.4 

- 

155 

o.e5 

132 

Terrace  flat 

... 

... 

Herbaceous 

Undisturbed 

- 

2 

... 

3j -6 

i‘7  0.75 

116 

26.9-40.4 

140-174 

0.65-0.65 

113-119 

11 

<12 

... 

26.* 

- 

174 

0.65 

113 

Terrace  flat 

... 

... 

Bare 

Undisturbed 

- 

4 

*.9 

33.1 

>6  1.22 

117 

79.2-91.3  26.1-37.0 

35-10! 

0.99-1.76 

64-176 

22 

— 

91.5 

26.1 

64 

85 

(J.W 

84 

— 

Poor 

Poor 

Herbaceous 
with  trees 

Undisturbed 

2 

1.3.8 

19.. 

1>0*  0.39 

... 

103.2-104.4  19.0-19.1 

IS* 

0.15-0.63 

— 

- 

... 

... 

- 

- 

... 

- 

-* 

Terrace  flat 

Medium 

Medium 

Herbaceous 
with  trees 

Undisturbed 

IIC1 

3 

91.' 

27-5 

33  .... 

... 

33.9-96.9  22.1-32.7 

54-132. 

— 

— 

-- 

... 

... 

-- 

- 

... 

-- 

-- 

Terrace  flat 

Med-poor 

Medium 

Herbaceous 
with  trees 

Undisturbed 

IIC1 

1 

97.3 

22.j 

95  0.44 

42 

97.3  22t3 

95 

0.44 

42 

... 

<2.  j 

£>♦ 

*5 

.44 

42 

Terrace  flat 

Poor 

Poor 

Herbaceous 
with  trees 

Undisturbed 

IIC1 

1 

91.3 

25 .  t 

-92  0.21 

21 

<1.3  25.6 

102 

0.21 

21 

4^ 

... 

>1.3 

25.6 

^5 

1j2 

0.21 

21 

Terraci*  fLat 

Poor 

Poor 

... 

... 

IIC1 

6 

95..' 

22.. 

3j  0.40 

-j 

90.7-99.0  16.7-27.0 

60-104 

0.24-0.73 

19-55 

13 

... 

93.8 

27.0 

87 

7b 

. .  24 

14 

... 

Poor-med 

Poor 

... 

... 

IIC1  or  VF 

4 

95.0 

2S 

‘8  v.46 

36 

)e;.2-n.:  24.4-25.7 

70-3. 

J.  41-0. 5.0 

3‘*-39 

0 

... 

>5.6 

24.4 

89 

62 

0.41 

34 

Upland  flat 

Good 

Poor 

... 

... 

- 

1 

90.6 

•k  .3; 

37 

A1  *6  24.6 

74 

0.51 

37 

4 

... 

96.6 

24.6 

>2 

74 

0.50 

37 

Upland  flat 

Good 

Poor 

... 

... 

- 

1 

*4.4 

2c.. 

>6  .66 

37 

*4.4  26.1 

56 

0.66 

if 

5 

... 

1*4 . 4 

26.1 

+2 

56 

0.66 

37 

Upland  flat 

Good 

Poor 

... 

... 

-- 

3 

97.3 

?*,7 

30  ^.76 

63 

92.9-100.5  23. 6-26. d 

39-98 

0.51-1.10 

30-lUd 

36 

... 

92.9 

26.  a 

*1 

50 

0.51 

3< 

Upland  flat 

Good 

Poor 

... 

... 

- 

5 

•r.4 

2j.  * 

-^4  .  .  71 

75 

'O.fc-l.0.9  18.9-28.7 

32-150- 

0.53-0.78 

"3-115+ 

26 

... 

9C.6 

24.2 

^<9 

82 

C.53 

43 

Terrace  fiat 

Poor 

Medium 

... 

... 

IIC1 

1 

31.6 

^2.** 

00  .+  .  ^4 

37 

84.6  32.“ 

63 

0.5-4 

37 

44 

... 

04.  b 

32.1+ 

A 

63 

o.y* 

37 

Terrace  flat 

Poor 

Medium 

... 

... 

IIC1 

3 

95-  V 

2^.c 

04 

52 

93.4-96.4  22.6-24.6 

70-1,3 

,."8-0.75 

34-77 

27 

... 

45.2 

2‘«  .6 

■-V 

T 

3.48 

J" 

Terrace  flat 

Poor 

Medium 

... 

... 

IIC1 

2 

*4.7 

2'  .  • 

-2  4.59 

82 

>4.5-94.*  26.0-27.4 

134-150 

:  .44-0.74 

66-91 

... 

04 .  J 

26. 

IS' 

..<*4 

66 

... 

... 

... 

... 

... 

- 

1 

-4.7 

25.  C 

<6  .21 

2c 

>4 .  /  25.6 

>6 

0.21 

20 

j  3 

... 

>4 . 7 

25.  S 

>2 

.21 

20 

... 

... 

... 

... 

... 

- 

3 

to.  7 

..6  22 

33 

65.2-73.7  "2.0-52.1 

<33-157 

...  !8-;.24 

24.36 

3 

... 

6S.2 

52.1 

K 

OJ 

-.13 

24 

... 

... 

... 

... 

... 

-- 

2 

650 

- 

<6  :.:4 

12 

03.7-67.  51.4-34.6 

62-111 

:.:<d-c.20 

>-16 

3 

... 

t>7. 9 

>* .  t. 

'< 

.a 

.  .09 

1 

... 

... 

— 

... 

... 

- 

3 

cV, 

•«2 

63.0-76.  :  "1.6-46.5 

136-150 

-13-.  . 4  1 

20-08 

1 

13. 5 

'/>.! 

15c 

.;■+ 

28 

... 

Medium 

Good 

Herbaceous 

Undisturbed 

" 

1 

•:  1-36 

*.1.2  4*,  2 

)b 

- 

... 

... 

- 

-- 

... 

-- 

- 

... 

... 

... 

... 

... 

-- 

.... 

■■■■ 

..V  ..it 

..7-123 

.13—,.  7" 

15-  4 

... 

... 

- 

..+ 

■’■i 

... 

... 

... 

... 

... 

-- 

'  . 

j*.: 

.30 

•0 

1  .  *  2>.C 

136 

-3 

V  ' 

... 

f. 'rl 

it 

ly 

•35 

4  b 

... 

... 

... 

... 

— 

- 

Table  B1 
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Table  B2 

Field  Trip  Site  Rita,  1951  and  1953 


Location 

USDA  Soil  Map 

To[>i>«- 

County 

Identification 

raphy 

Cite 

Ho. 

State 

or  Pariah 

Soil  Series 

IZIiE 

Clan:; 

Ala . 

2 

Ala. 

Jefferson 

Wnbash 

SIC  I. 

Ia^W 

3 

Jefferson 

Hagerstown 

L 

High 

4 

Jefferson 

Huntington 

AIL 

IiOW 

12 

Dekalb 

Unclusai fled 

---- 

High 

Ga. 

Ga. 

Floyd 

Dekalb 

SL 

Low 

1J 

?L>yd 

JIiaeiteLtu.'i 

51 L 

Ia'W 

11 

Floyd 

Colbert 

SiL 

Low 

111. 

13 

ill. 

Knox 

Unclassified 

---- 

High 

14 

Tazewell 

Unclassified 

— 

Ixi  w 

1!) 

Tazewell 

Clinton 

---- 

Ia'W 

18 

Iroquois 

Unclussi fled 

!a’W 

Ind. 

20 

Ind. 

Wells 

Fox 

L 

low 

21 

Wells 

Genesee 

SiL 

U'W 

22 

Wells 

Genesee 

SIL 

L  w 

La. 

2 

La. 

Jefferson 

Iberia 

SIL 

1a  )W 

3 

Richland 

Oliver 

SiL 

L’W 

4 

Iberia 

Unclassified 

Pt 

Ia'V 

5 

Iberia 

Unclassified 

Rt 

Ia.'W 

8 

Uifayette 

Crowley 

SIL 

Ia'V 

9 

Acadia 

Acadia 

SIL 

!*v 

1J 

Acadia 

Lake  CIiarLes  . 

SL 

L  v 

Mo. 

1 

Mo. 

Laclede 

Clarksville  o*or.y 

L 

H :  gi. 

2 

Laclede 

Lebanon 

SIL 

1/  w 

3 

Laclede 

Osage 

SICL 

lev 

u 

Vernon 

Unclassified 

---- 

Low 

5 

Vernon 

Unclassified 

---- 

!>; 

6 

Vernon 

Tnciassl fled 

---- 

:  g*. 

7 

Bates 

Oswego 

SiL 

IaW 

8 

Bates 

Osage 

SIL 

:  j 

Ray 

Cass 

L 

High 

u 

Carroll 

3uc kner 

1 

Hig.t 

N.  H. 

23 

H.  H. 

Merriaac 

Unclassi fled 

.... 

N.  Y. 

20 

N.  Y. 

Rensselaer 

Hudson 

SIL 

L  v 

21 

Rensselaer 

Orono 

SiL 

v 

2c 

P.er.sselaer 

Orono 

SIL 

V 

cTJ 

Rensselaer 

Lei 

g;l 

J- 

Rensselaer 

Po  lillrt 

Si  L 

3- 

Delaware 

TiJKU 

SIL 

L  V 

32 

Delaware 

Barbour 

SiL 

Ore. 

1 

Ore 

Multnomah 

Saui  re 

SiCL 

2 

Mui  ti.oaan 

HI  lisDoro 

L 

H.g*. 

4 

‘Jmat:  11a 

Rttio..ae 

SiL 

L  v 

11 

Klamath 

Yuri  mu 

L  v 

12 

Hl/una  •  r. 

Ya-tlma 

CL 

:*  v 

Ja  -xson 

Me  If  pi 

r*. 

t 

L'u.e 

Cnenalis 

SICI. 

it 

Lur.e 

Yen  eiii 

CL 

v 

17 

Lar.  c 

Vi  ;  .  iHX-f.o 

v 

Is 

r  - :  /. 

Mei^  .r;.e 

.‘L 

L  m 

l  * 

R.  lr. 

Mvl&ourr.e 

SI  L 

•: 

2. 

V  .it. 

Dayt.;:. 

SIL 

21 

y.  it. 

Ami  ty 

SML 

22 

y  .  t. 

A  liter. 

s:cl 

2j 

Ymar. ;  *  * 

W I  ilimrt 

2- 

y*uz.\. 

Aires. 

.-L 

Yumr.;  *. 

Carlton 

Si  CL 

Yus:.: .. 

Me-boi.rr.e 

Ter.n. 

... 

Tew.. 

h  ra  i  *  ♦?/ 

Connuiug : 

s:  :l 

.t 

Me.  g? 

Waynes tor. 

SiL 

r 

7 larks vl -le 

ij;!* 

;*  - 

if 

Coffee 

H:  *lst"  - 

J.L 

*3 

Bed  f_.rd 

: umber land 

S.L 

2** 

Bed  ford 

Lin  is  Id* 

SiL 

2t. 

Bed?  ,ri 

00 1.*  ewa: 

SSL 

2  • 

Bed  11  ri 

Bi.  rgi.v 

SIL 

Tex. 

Tex. 

Jeffers-.-:, 

A  ad !  a 

SL 

13 

Jet  ferS'..:. 

litre  Charles 

SML 

•a  V 

la 

Jeffers  :. 

Lure  Char.es 

SL 

Jeffers 

tvlnn 

SIL 

Bastr  { 

Bastrop 

SL 

Va. 

33 

Va. 

Albemarle 

DovMson 

SM 

v 

34 

Louisa 

.*  rede i  1  -Me  •  r!  er.bu ;y 

Sic 

L  v 

33 

Aio'scar  le 

B-jcics-Renn-Lanalnle 

si : 

!,  v 

36 

Lur.enb  ^  ry 

Ll^yd-Penn-Lans-lale 

— . 

L  V 

Vt. 

24 

Vt. 

Grong* 

Suf field 

s;:. 

!.•  v 

23 

Put  land 

Saco 

SIL 

Ia  V 

Wash. 

6 

Wash. 

Spokane 

Palouse 

SIL 

High 

7 

Spokane 

Ch  er.ey 

SIL 

U  v 

Note:  Data  on  this  cheet  obtained  In  Ij'jl. 

*  Questionable  value,  not  used  lr.  analysis. 


Soil  Data,  6-  to  12-ln.  Layer^ 


Wet -Season  Condition 


-Ta,£_ 

USDA 

Texture  by  Wt,  % 

i 

Fine  13 

uses 

At  ter  berg 
Limits 

LL  PL  PI 

Tree 

CII 

Dry 

Density 
lb/cu  ft 

MC 

40.4 

i 

Sat. 

Depth  to 
Water 
Table 
in. 

Cl 

RI 

RCI 

Low-Topography 
Site  at 

High -Mo io ture 
Condition 

Topographic  Kelt; on 

06 

69 

31 

30 

54.2 

62 

_ 

153 

0.75 

115 

. 

Bottomland  flat 

66 

22 

19 

7 

CL-ML 

103.3 

17.6 

82 

--- 

103 

0.56 

58 

- 

Lower  olope 

L 

40 

41 

19 

76 

24 

19 

5 

CL-ML 

91.0 

24.9 

02 

--- 

111 

0.39 

**3 

X 

Bottomland  fiat 

— - 

-- 

-- 

05 

27 

19 

a 

CL 

69.3 

27-0 

07 

... 

89 

0.51 

*•5 

‘ 

Upland  ridge 

.... 

.. 

_ 

.. 

02 

27 

20 

7 

CL-ML 

90.0 

23.3 

90 

... 

120 

0.38 

46 

X 

... 

SICL 

-- 

— 

— 

93 

30 

2i 

9 

CL 

02. 5 

33-9 

94 

— 

100 

0.39 

39 

X 

— 

.... 

- 

- 

- 

v3 

30 

27 

U 

ML 

63.2 

3‘t.3 

93 

... 

59 

0.51 

30 

X 

100 

42 

19 

23 

CL 

_ 

24.6 

_ 

... 

135 

1.01 

136 

- 

--- 

.... 

-- 

-- 

— 

30 

30 

17 

13 

CL 

99-2 

24.7 

98 

... 

7‘i 

0.69 

31 

X 

Bottomland  flat 

.... 

— 

— 

16 

33 

21 

12 

CL 

27.2 

... 

— 

262 

1.40 

300 

- 

Bottomland  flat 

.... 

-- 

-- 

-- 

63 

20 

19 

13 

CL 

90.9 

29.0 

94 

... 

75 

0.48 

36 

X 

... 

L 

.. 

__ 

.. 

51 

23 

17 

6 

CL-ML 

103.9 

19.6 

80 

... 

156 

0.35 

55 

X 

Bottomland  flat 

SiL 

.. 

-- 

64 

36 

21 

19 

CL 

93-7 

23-3 

90 

... 

115 

0. 66 

76 

X 

... 

SIL 

-- 

-- 

-- 

T> 

42 

23 

19 

CL 

V2.U 

27.5 

92 

... 

144 

o.oo 

127 

X 

... 

SiL 

2‘, 

63 

12 

92 

41 

24 

17 

CL 

03-0 

34.0 

93 

... 

153 

0.55 

84 

X 

... 

SIL 

.. 

._ 

— 

99 

30 

23 

7 

ML 

93-8 

20.0 

97 

— 

100 

0.48 

66 

X 

— 

SIC 

10 

47 

'<3 

90 

49 

27 

22 

CL 

74.6 

42.0 

94 

<12 

103 

0.62 

64 

X 

Bottomland  depression 

.... 

.. 

97 

49 

29 

24 

CL 

05.0 

37.6 

106 

<12 

60 

0.6l 

37 

X 

Bottomland  depression 

SIL 

-- 

-- 

90 

39 

26 

9 

ML 

74.9 

37.7 

03 

— 

112 

0.40 

45 

X 

Bottomland  flat 

SIL 

.. 

-- 

y* 

2) 

22 

7 

CL-ML 

91.4 

31.7 

104 

— 

44 

0.52 

23 

X 

Bottomland  flat 

Si  I. 

2’ 

62 

13 

71 

26 

22 

4 

ML 

06.9 

27-7 

80 

... 

.  96 

0.13 

12 

X 

Bottomland  flat 

sir. 

27 

01 

12 

70 

21 

17 

4 

CL-ML 

96.4 

22.1 

oi 

... 

133 

0.41 

31 

. 

... 

311. 

.. 

.. 

y- 

30 

20 

16 

CL 

93.6 

27.6 

93 

— 

136 

0.47 

64 

X 

Upper  slope 

SIL 

7 

/0 

17 

n 

36 

2C 

16 

CL 

88.9 

Jo.  1 

93 

— 

00 

0.65 

57 

X 

Bottomland  flat 

.... 

— 

-- 

09 

39 

0 

20 

CL 

93-1 

26.6 

92 

— 

101 

0.41 

41 

X 

... 

.... 

.. 

.. 

.. 

94 

16 

NP 

ML 

96.6 

22.4 

83 

— 

194 

0.40 

73 

- 

Bottomland  flat 

.... 

.. 

.. 

.. 

32 

20 

12 

CL 

— 

34.4 

... 

— 

167 

1.05 

-75 

- 

... 

SiL 

— 

— 

30 

20 

lo 

CL 

90.8 

20.6 

92 

... 

82 

0.44 

36 

X 

... 

Si  L 

-- 

.. 

— 

90 

3‘ 

21 

14 

CL 

36.3 

30.7 

89 

... 

56 

0.61 

34 

X 

Bottomland  flat 

-- 

-- 

-- 

69 

2b 

17 

9 

CL 

70- 7 

20.7 

81 

... 

107 

1.47 

275 

- 

... 

.... 

-- 

-- 

- 

fl 

“3 

22 

21 

CL 

... 

20.0 

... 

... 

140 

1.10 

154 

- 

... 

.... 

- 

- 

- 

.-9 

27 

2‘* 

9 

ML 

09.0 

32.7 

93 

... 

150 

0.21 

31 

X 

... 

SIL 

.  _ 

.. 

A 

2  / 

I7 

6 

CL 

104.  j 

21.9 

'19 

_ 

174 

0.56 

97 

X 

... 

SIL 

-- 

-- 

-- 

fL 

41 

2b 

19 

0L 

&7-3 

31.6 

--- 

... 

119 

0.73 

e7 

- 

Upland  flat 

SiL 

.. 

.. 

.. 

87 

12 

1  > 

13 

CL 

>3.5 

27.6 

100 

... 

104 

0.60 

62 

X 

Upland  flat 

.... 

.. 

.. 

•* 

2 1 

ij 

b 

CL-ML 

72.0 

24.2 

02 

— 

100 

0.6l 

61 

X 

Bottomland  flat 

.... 

-- 

— 

x 

30 

2** 

14 

CL 

09.0 

31. u 

93 

... 

81 

0.55 

45 

X 

Bottomland  flat 

.... 

-- 

— 

— 

87 

38 

27 

11 

ML 

80. 3 

33.6 

&4 

... 

116 

0.62 

72 

- 

Bottomland  flat 

.... 

- 

-- 

83 

38 

27 

11 

ML 

72.6 

38.0 

81 

... 

105 

0.62 

65 

X 

... 

Si  CL 

__ 

__ 

t... 

32 

20 

01! 

_ 

33.3 

_ 

... 

227 

0.84 

191 

. 

Bottomland  depression 

L 

-- 

-- 

be 

27 

-- 

HR 

ML 

77.9 

33.3 

Of) 

... 

300+ 

0.51* 

162. 

- 

Terrace  flat  ji 

SIL 

-- 

-- 

-- 

ft 

3b 

21 

1‘, 

CL 

■32 

27.1 

93 

... 

113 

0.55 

62 

X 

— - 

— 

-- 

-- 

-- 

be 

“x 

be 

22 

OH 

42.7 

71-7 

— 

— 

153 

0.22 

34 

X 

Terrace  flat 

.... 

-- 

— 

-- 

■n 

Jj 

i> 

ii 

CL 

79.3 

34.9 

04 

-  - 

70 

0.56 

39 

X 

Terrace  flat 

.... 

-- 

-- 

.. 

*>2 

37 

16 

2L 

CL 

1  3-.< 

2.  .  7 

92 

— 

159 

o.do 

127 

X 

Bottomland  flat 

.... 

— 

-- 

-- 

[e 

> 

23 

11 

CL 

)2.7 

25.6 

86 

— 

192 

0.74 

142 

- 

— 

-- 

-- 

-- 

tj 

St 

26 

11 

ML 

03.1 

33.1 

#4 

— 

109 

0.34 

37 

X 

... 

— 

-- 

— 

-- 

b2 

3^ 

32 

CH 

81.0 

33.2 

80 

... 

178 

0.76 

135 

- 

... 

Sl’L 

■  j 

3- 

*2 

J7 

LJ 

14 

CL 

07. 3 

31.0 

93 

— 

159 

0.64 

102 

X 

Upland  flat 

: ’•!  Cl. 

-- 

— 

— 

f 

U 

24 

lb 

CL 

,#1.6 

^>•2 

70 

... 

193 

0.03 

162 

- 

Upland  ridge 

SIL 

-- 

-- 

— 

t>* 

2^ 

4.-J 

CL 

K.  4 

20.J 

7l 

— 

111 

0.43 

4C 

X 

— 

Si  L 

1 ; 

f.-; 

22 

fl 

‘S« 

22 

12 

Cl. 

•>4.6 

26.6 

93 

— 

150 

0.77 

115 

- 

— 

S'.  CL 

-- 

— 

— 

X. 

H4* 

2b 

10 

CL 

81..# 

36.7 

.<5 

— 

130 

0.94 

V 

- 

Lower  slope 

S:L 

-- 

-- 

-- 

}•} 

27 

18 

* 

CL 

102.3 

2o.  1 

•17 

— - 

2b  1 

b.  ot 

133 

- 

Upland  ridge 

.... 

-- 

-- 

-- 

1. 

S' 

22 

IS 

CL 

— 

2>.4 

--- 

--- 

249 

1.10 

274 

- 

Upper  slope 

— 

-- 

-- 

.*■> 

+  f 

1  4 

ML 

— 

30.3 

— 

— 

244 

1.23 

3  30 

- 

Lower  slope 

.... 

- 

- 

-- 

33 

11 

CL 

67.4 

2b.  i 

8  J 

... 

212 

.70 

165 

- 

Upper  slope 

.... 

.. 

.. 

.. 

f 

;a 

ri 

Lv.i 

2w.7 

03 

... 

oi 

-•55 

4C. 

X 

... 

—  • 

-- 

— 

-- 

tv: 

2b 

21 

CL-ML 

73.1 

2b.  -J 

09 

— 

173 

0. 42 

:< 

... 

SiL 

-- 

-- 

-- 

.3 

tb 

21 

‘ 

CL-ML 

>4. 

26.7 

*} 

— 

a  30 

■-.2') 

;7 

X 

Bottomland  flat 

-- 

-- 

-- 

f  • 

2u 

ic 

b 

Cl. -ML 

ye.  j 

23- 

fl 

--- 

95 

0-50 

47 

X 

--- 

Si  L 

-- 

-- 

-- 

ol 

2*4 

1 1 

9 

CL-ML 

22.5 

77 

— 

142 

•  59 

64 

- 

.... 

-- 

-- 

-- 

91 

37 

2b 

11 

ML 

>1.4 

27.1 

•O 

... 

100 

C.62 

t2 

X 

3ottomlar.i  fiat 

-- 

-- 

74 

3-1 

21 

Cl. 

— 

i  #.  > 

... 

... 

104 

0.6*> 

120 

- 

Bo*  tonlan.l  flat 

-- 

-- 

-- 

•w 

S- 

2> 

10 

CL 

74.3 

25.6 

... 

111 

0.62 

6> 

X 

— 

-■ 

-- 

-- 

" 

33 

21 

12 

CL 

... 

25.7 

... 

... 

13 

.0) 

l,H 

- 

... 

SL 

.. 

.. 

b; 

27 

16 

t 

CL 

111.7 

17. : 

>4 

... 

134 

J.74 

/> 

X 

... 

SiL 

1' 

26 

Id 

1. 

CL 

*b  .4 

24.  ^ 

ti. 

... 

114 

•-•55 

63 

X 

... 

.... 

-- 

-- 

-- 

‘3 

2!9 

21 

•* 

•L-ML 

'3.2 

23.6 

61 

— 

134 

-.2, 

27 

X 

— 

.... 

-- 

-- 

-- 

>4 

21) 

16 

) 

CL 

'ti.o 

24.2 

>J 

... 

oO 

0.I6 

6 

X 

... 

-- 

— 

-- 

37 

21 

lo 

11 

CL 

105.9 

lb. 7 

79 

... 

178 

0.77 

1j7 

- 

--- 

.... 

— 

— 

.. 

7V. 

41 

J-  4 

12 

ML 

t\ .  5 

28.  H 

1  7 

... 

.fl 

u.bj 

111 

X 

... 

---- 

-- 

-- 

-- 

te 

49 

26 

1  f 

CL 

103. 0* 

2b.  2 

113* 

— 

153 

0.62 

yS 

X 

— 

.... 

-- 

-- 

-- 

33 

2- 

'•j 

CL 

•J\  .3 

27 . 4 

99 

— 

99 

0.46 

46 

X 

— 

- 

12 

Ol 

23 

2b 

3 

ML 

72.9 

24.') 

84 

— 

120 

0.28 

34 

X 

... 

SIL 

.. 

-- 

93 

.. 

— 

NP 

ML 

76.1 

42.0 

97 

... 

127 

O.45 

57 

X 

sir. 

-- 

- 

72 

33 

24 

9 

ML 

06.0 

33.6 

97 

— 

90 

0.30 

j4 

X 

Bottomland  flat 

SIL 

.. 

.. 

— 

n 

39 

13 

17 

CL 

102.5 

22.4 

"6 

... 

150 

0-79 

119 

. 

... 

SIL 

-- 

-- 

- 

09 

39 

22 

13 

CL 

00.0 

33.1 

87 

... 

122 

0.59 

72 

- 

Lower  slope  V 

(Continued) 


J 


Site  Environmental  Dalu 


h  to 

er 

le 

Cl 

RI 

RCI 

Low-Topography 
Site  at 
High-Moisture 
Condition 

Topographic  Position  Slope,  jt 

Surface 

Drainage 

Internal 

Vegetation 

Land  Use 

Eng. 
Con  f» 
Land 
Form 

„ 

153 

0.75 

115 

Bottomland  flat 

Medium 

Poor 

ItBi 

- 

103 

0.56 

58 

- 

lower  slope  Genlle 

Good 

Good 

Herbaceous 

Undlsturb'jd 

IVA5 

- 

ill 

0.39 

*•3 

X 

Bottomland  flat  0 

Good 

Good 

--- 

_ 

i  ibI 

• 

89 

0.51 

45 

“ 

Upland  ridge  _ 

... 

... 

... 

... 

_ 

120 

0.38 

46 

X 

--- 

... 

... 

_ 

- 

100 

0.39 

39 

X 

— 

Good 

Poo  r 

... 

r 

59 

0.51 

30 

X 

— 

Medium 

Poor 

... 

... 

... 

135 

1.01 

136 

. 

... 

... 

71* 

0.69 

51 

X 

Bottomland  flat  ^ 

_ 

- 

262 

1.40 

300+ 

- 

Bottomland  flat  0 

_ 

_ 

Herbaceous 

75 

0.48 

36 

X 

— 

... 

... 

... 

... 

... 

156 

0.35 

55 

X 

Bottomland  flat  0 

Gooo 

Good 

_ 

IDl 

115 

0.66 

76 

X 

— 

Good 

Good 

... 

... 

14*4 

0.88 

12” 

X 

Good 

Good 

... 

... 

... 

153 

0.55 

34 

X 

... 

Poor 

Poor 

... 

180 

0.48 

36 

X 

— 

Good 

Poor 

_ 

103 

0.62 

64 

X 

Bottomland  depression 

Poor 

... 

Herbaceous 

Undisturbed 

VC  2 

60 

0.6l 

37 

X 

Bottomland  depression  0 

Poor 

... 

... 

Undisturbed 

VC2 

112 

0.40 

X 

Bottomland  flat  0 

Poor 

Poor 

Herbaceous 

_ 

X  IBI 

44 

0.52 

23 

X 

Bottomland  flat  J 

Poor 

Poor 

... 

... 

96 

0.13 

12 

X 

Bottomland  flat 

Poor 

Poor 

... 

... 

... 

133 

O.si 
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Gent  1  e 

Good 

Good 

Herbaccv  us 

U-idi  uturbe<i 

4 

1*0 

.  .03 

X 

Bottomland  flat 

0 

Poor 

Poo  r  # 

Hcrbucecus 

Undisturbed 

_ 

..6j 

- 

Upper  siupe 

20 

Guod 

Med  i  um 

... 

C'llt. :  vated 

... 

2  - 

.  .2d 

- 

Upland  r!dge 

Good 

Med i um 

Forest,  mixed  fir  &  c.jn 

Undisturbed 

6-12 

.  .  .'4 

1... 

X 

B-d  Ionian i  fiat 

Medium 

Poor 

Hartlvuod 

Undisturbed 

26 

:6o 

L-j 

X 

Termre  rim 

Poor 

Pool- 

Herbaceous,  trees 

Undisturbed 

18-2. 

09 

..•*5 

X 

Terrace  flat 

Poor 

Mea 1 um 

Bruali 

Undisturbed 

... 

12; 

i.c 

- 

Terrace  sloje 

-- 

Poor 

Good 

Ha  id  wood 

Undisturbed 

... 

1-3 

j.O* 

. 

Upland  sloje 

Gentle 

Puor-med 

Poor 

... 

... 

_ 

203 

l.:2 

2.  7 

- 

Upland  flat 

Medium 

Med  1  um 

Herbaceous/  trees 

Undl  s*  orbed 

... 

211 

luO 

- 

Very  Jteej 

Goc  J 

Gv ' d 

Or  bar* i,  a;  pie 

Cultivated 

... 

I*$ 

.  .02 

Ij, 

- 

B.,  t  lomlur.d  flat 

u 

Poor 

Gvod 

Herba.-touS/  trees 

Unolsturbel 

... 

23nf 

.... 

... 

- 

Bottomland  Jepresrlun 

- 

Poor 

Pour 

Bare 

ulti  vated 

... 

.... 

—  - 

- 

Upper  si-je 

Gentle 

Poor 

Poor 

--- 

... 

... 

---- 

... 

- 

l'p.ar.1  flat 

Med .  CD 

Mid  ’  mi 

is-t 

‘'’-'I 

_ 

21  '-r 

. .  >. 

- 

Upper  a 1- pe 

Gentle 

Medium 

Med  i  um 

Mixed,  L-t rdwo'Sd 

Und: sturbed 

... 

■O 

_.6v 

11. 

X 

Terra  •••  flat 

Poor 

Poor 

Herbac  e-o-s 

Undisturbed 

... 

•O'* 

Ijc 

- 

Upper  slope 

Gei.tle 

Medium 

Med  J  .44 

KcfLll"to  . ti /  trees 

... 

... 

2  - . 

.  .» 

2.-. 

Upper  slope 

Gleep 

Medium 

Mt  ;  ,ut 

C  id-  .  vn*  el,  -at.'. 

•. .  vat*.-l 

... 

..-2 

- 

!*  ver  slope 

Very  gentle 

Good 

'U  r 

HerbaievaS 

Grazed 

... 

l"*r 

-.03 

.-c 

- 

bottomland  fiat 

Med  1  ul 

P  r 

KerLa : "O .s 

C.*t.  vatei 

2  72- 

.. -2 

c;  .-»■ 

- 

L«.ver  slope 

— 

... 

Heroa>  s 

O'—  t  i  vated 

— 

3-  " 

2C2+ 

- 

Upper  slu; e 

— 

— 

... 

Brus.-iy  trees 

Ur.j  i  st^rf-S 

_ 

. .  60 

.2 

- 

Uj per  slope 

— 

Med  :  44 

Me  J  l  44 

Huriv  -s 

‘Jr*J sturtfii 

... 

2j2- 

-t'* 

- 

Up; tr  siore 

-- 

G-  od 

j  -.S 

hr.sh 

Und! stnrt el 

_ 

oi 

1} 

- 

Up. and  r: Ire 

G  «.d 

Med:  us 

b  v  .sf./  nuru  -t  1 

’Jnd  1  nturbed 

— - 

lei 

-  •  <c 

- 

Terra  *e  flat 

- 

MeC  i  US 

'1  Jl 

— 

... 

... 

2.-yy 

" 

£  - 

- 

... 

Gent.e 

tood 

Met-g  ‘ 

h"rui  -  . 

— 

_ 

lor 

... 

. 

Upland,  flat 

j  d 

r 

--- 

-'Oi* 

a22 

Upper  si- pe 

ler.ti  •• 

Med*.  44 

f-.'ne  h  narl-t  1 

Ur-d :  st.rbed 

... 

43* 

1.4 

- 

U'lper  si  te 

Me:-r  i 

Mel:  44 

H-rna*.». .  jlr.e 

•'  ■  gg  e ! 

_ 

l-v 

- 

jI 

lent .e 

M‘d-r 

Mel!  4: 

H'-rta.-e'.  . 

.'.It!  vate-i 

... 

-1.* 

.  .. 

:< 

Uj  iar.d  fia*. 

Med :  Jt 

Me.*-:- 

u.-ruu  ,.s 

Undlst.rtei 

... 

”2 

.d. 

X 

Upland  flat 

1.  1 

1  : 

He:  ba  -*v  .t 

‘  .1 1!  va- 

--- 

.:o 

.-2 

X 

ujVcf  Si  je 

lent : e 

I 

r  r 

Her: a  .  5,  t 

in 4.’ ut  ..-Led 

— 

.2. 

X 

1»-  -er  sun  p  ’* 

’i«s.tl* 

i  d 

Cr  : 

::urta  /  c  - 

Und  :  6  *.  .rbe-d 

... 

Up. and  fiut 

Me ! .  us 

Mei-g  : 

Kt- rba . t-  ,s  tree 

Uni:  st.-Led 

--- 

*i>5 

W.  J- 

;  j 

X 

L^vc-r  slope 

G'-r.t-e 

Me  1  -r  1 

M-i.  44 

Herta  .,  t.s.-.es 

Uni: st  .rt  -: 

--- 

-j 

V 

B--  *.  •  ml-nti  iejrvsui  t. 

lent .  .• 

Me:-.-  •: 

* .  1 1 . . u t ,  i.fa.fa 

—  •  i  .a ted 

Eng. 

Cun!'. 
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Fora  _ Remarks 


Hurd pan  at  2  ft 
IDj  Ruck  pebbles 

ID3  Hurdpan  at  13  In.;  rock  pebbles 

1D2  Some  surface  water 

D2 

LD2  Pock  pebbles 

ID2 

ID2  Ruck  pebbles 

ID2  Pock  pebbles 

—  Many  rock  pebbles 

---  Many  rock  pebbles 

1IB1  Many  rock  pebbles 

IDi 
IC 

IIC1 


Gravel  below  1C  In. 


ID2 

1D2 

liCi 


Ruck  pebbles 


:v/u 

IV A.  Hear  p-e...* 

IVAl 


H 1  -a  r  jjoi.d 
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Table  B2 


Predil 


Soil  Data,  -  to  12-1 n.  Liycr 


uses 

Or- 

Wet-Seu30n  Condition 

Location 

USDA  Soli  Mup 

6-in. 

T&pog - 

USDA 

Atterberg 

ganlc 

Dry 

No. 

Site 

Coiuity 

identification 

USDA 

raphy 

Texture  by 

2t.  < 

It 

Limits 

Cont 

Density 

of 

Average 

Range 

No. 

State 

or  Pariah 

doll  Series 

Type 

Clasi 

Type 

Sand 

Silt 

Clay 

Fines 

a 

PL 

PI 

Type 

% 

lb/eu  ft 

Tests 

~mc7T 

Cl 

R1 

RCI 

MC.  J 

Cl 

■n  l 

IB 

Hiss. 

Warren 

Lorlng 

SiL 

High 

SIL 

6 

75 

19 

98 

29 

24 

5 

ML 

o.dti 

84.9 

11 

26.0 

150 

0.41 

61 

24.4-29.0 

107-182 

0.30-0,: 

1C 

Warren 

Loring 

S1L 

High 

SIL 

6 

75 

19 

98 

ii8 

23 

25 

CL 

0.62 

84.9 

5 

27*0 

246 

0.60 

150 

25-5-28.5 

198-291 

0.37-05 

2 

Wnrren 

Collins 

SiL 

Low 

SIL 

4 

78 

18 

100 

35 

27 

8 

ML 

1.24 

95-5 

11 

26.9 

219 

0.56 

124 

25-3-28.9 

180-262 

0.42-0.' 

4 

U. 

Madison 

Commerce 

SiC 

IjOV 

SIC 

6 

4y 

‘*5 

96 

60 

25 

35 

CII 

1.62 

86.2 

3 

34.7 

152 

0.85 

126 

33-0-37-5 

126-176 

0.76-0.! 

6 

Hi.ss. 

Warren 

Collins 

SIL 

I/OW 

SiL 

4 

7y 

17 

96 

38 

26 

12 

ML 

1.1.5 

61.6 

43 

32-7 

127 

0.57 

74 

29.6-36.3 

79-199 

0.34-0.! 

i 

Warren 

Memphis 

SiL 

High 

SIL 

4 

80 

16 

100 

25 

24 

1 

ML 

0.10 

79.9 

42 

29.6 

139 

0.44 

117 

27.1-33-0 

83-20-9 

0.1b-0.< 

3 

Warren 

Memphis 

SiL 

High 

SiL 

6 

72 

22 

98 

36 

23 

13 

CL 

0.35 

3d*/ 

15 

28.0 

168 

0.80 

135 

25.0-30.5 

119-234 

0.05-0.! 

9 

Jones 

Wahee 

SiL 

High 

SIL 

30 

6l 

9 

77 

19 

17 

2 

ML 

0.95 

94.9 

6 

19.6 

259 

0.34 

51 

17.9-20.7 

244-284 

0.18-0.: 

10 

dunes 

S  to  ugh 

SiL 

Low 

SiL 

30 

57 

13 

76 

24 

18 

b 

CL-ML 

0.63 

94.9 

12 

24.6 

146 

0.34 

49 

22.4-26.1 

123-177 

0.20-0.1 

12 

Jones 

Sawyer 

SiL 

I/>v 

SiL 

22 

55 

23 

61. 

u 

18 

13 

CL 

u.83 

86.2 

13 

26.5 

106 

0.68 

71 

24.7-28.6 

89-117 

0.51-0.< 

13 

Clark 

Pachuta 

CL 

Low 

C 

18 

36 

46 

83 

68 

23 

4  *j 

CH 

0.80 

78.0 

12 

41.0 

108 

1.06 

116 

37*2-44.4 

78-140 

0-93-1  i 

14 

lnd. 

Tippecanoe 

Crosby 

SIL 

Low 

SIL 

9 

U5 

26 

96 

38 

21 

17 

CL 

—  - 

86.9 

6 

27-8 

132 

0.58 

78 

24.9-31*1 

101-175 

0.40-0.1 

15 

Tippecanoe 

Brooks  ton 

C 

Low 

SIL 

12 

63 

25 

91 

55 

20 

35 

CH 

1.88 

80.8 

0 

.... 

— 

.... 

— 

— 

— 

... 

16 

Tippecanoe 

Clyde 

Oil. 

Lew 

SiCL 

18 

52 

30 

87 

i>7 

Crj 

22 

CL 

3.**7 

85.0 

2 

29*0 

125 

0.77 

98 

27.8-30.1 

108-141 

0.65-0.6 

17 

Tippecanoe 

Unclassified 

SiL 

Low 

SIL 

13 

62 

25 

89 

82 

42 

40 

OH 

6.27 

.... 

1 

119.5 

101 

0.32 

32 

119-5 

101 

0.32 

i.3 

Tippecanoe 

Delmar 

C 

Lew 

SICL 

8 

58 

34 

96 

5h 

Id 

36 

Oil 

.... 

9O.I 

1 

27*2 

180 

0.77 

139 

27*2 

180 

0.77 

1? 

Tippecanoe 

Sloan 

SiL 

Lew 

SiCL 

18 

51 

31 

68 

52 

24 

28 

CH 

2-75 

97.7 

4 

23.4 

137 

0.84 

115 

22.2-24.7 

119-157 

0.80-0.6 

20 

Clay 

Vigo 

SiL 

Low 

SiL 

12 

b b 

20 

91 

33 

21 

12 

CL 

.... 

91-5 

21 

26.0 

156 

0.47 

74 

24.6-27.5 

98-205 

0.37-0.6 

21 

Fountain 

Iva 

Si  I. 

Lov 

SIL 

J 

O') 

22 

96 

3‘* 

21 

13 

CL 

2.29 

87-3 

3 

26.4 

164 

0.42 

67 

26.0-27.1 

143-197 

0.36-0.4 

22 

S.  Dnk. 

Pennington 

Vale 

SiL 

Lew 

L 

4*. 

33 

16 

69 

31 

21 

10 

CL 

2.87 

62.5 

2 

14.4 

173 

1.35 

234 

13.6-15.2 

172-174 

1.10-1.6 

23 

Pennington 

Oman 

C 

Low 

C 

*5 

36 

?:■ 

L>) 

34 

1  CH 

1.61 

69.8 

0 

— 

... 

.... 

--- 

... 

— 

... 

24 

Pennington 

Patent 

CL 

High 

SiCL 

14 

% 

32 

91* 

37 

21 

;fe 

CL 

h.15 

65.8 

1 

22.8 

157 

0.74 

116 

22.6 

157 

0.74 

25 

Pennington 

Aicester 

Si  I. 

Lew 

L 

51 

4^ 

y 

60 

31 

24 

7 

01. 

i- 77 

bs.2 

2 

22.6 

126 

0.75 

1J2 

21.5-23  7 

120-136 

0.72-0.8 

26 

Nebr. 

Lancaster 

Wabash 

SiL 

Low 

SiL 

6 

24 

99 

“•9 

22 

27 

CL 

3.41 

79.6 

6 

31.1 

17 

0.73 

107 

28.4-34.7 

109-213 

0.67-0.8 

27 

Lancaster 

Judson-Wabash 

SiL 

«VL 

SiCL 

4 

63 

-33 

f) 

46 

22 

2*6 

CL 

3-13 

83.5 

6 

26.6 

166 

0.68 

131 

22.7-29*9 

131-267 

0.54-0.9 

2d 

Lancaster 

Carrington 

SiC 

High 

SIL 

12 

oh 

2U 

>7 

3t 

id 

16 

CL 

j.66 

93-4 

6 

24.3 

I6l 

0.64 

136 

22.0-25.8 

126-239 

0.73-0.9 

Saunders 

Wabash 

SiC 

Lov 

SiCL 

) 

2b 

97 

5^ 

2d 

3- 

CH 

4,lj 

73. 5 

6 

30.2 

126 

O.Oj 

105 

27.0-33-0 

84-l?e 

0. 63-0. 9 

30 

S.  C. 

Hi c bland 

Congaree 

5lL 

L  w 

L 

l) 

4 

24 

O-J 

42 

24 

10 

CL 

J-95 

9l.l 

23 

29*2 

167 

0.77 

14  ^ 

23.7-36.0 

95-278 

0.59-1.2 

31 

Richland 

Congaree 

CL 

Lev 

CL 

23 

47 

30 

be 

43 

23 

2u 

CL 

:.i. 

/d*0 

2d 

27.4 

ip6 

0.75 

116 

22.6-31.8 

141-212 

0.55-1.0 

32 

Richland 

Flint 

C 

lov 

C 

14 

2V 

jl 

6. 

2o 

34 

CH 

0.86 

91.5 

2 

26.3 

196 

0.68 

134 

20.1-26.5 

178-21? 

0.67-0.6 

33 

Richland 

Flint 

C 

Ljw 

c 

23 

3^ 

4  2 

88 

43 

1 9 

24 

CL 

C.yl 

by.  3 

2 

23.3 

158 

0.62 

100 

20.0-26.6 

139-176 

3.49-1  .7 

}h 

Union 

Iredell 

C 

L;v 

c 

10 

2u 

/- 

>2 

1 7 

2b 

79 

CH 

w.  )!■ 

62.9* 

12 

42.1 

93 

1.32 

113 

37.1-46.6 

62-193 

0.76-2.0 

35 

R1 chland 

Flint 

SL 

L.jv 

SI. 

t)0 

Jv 

1. 

*  t 

-- 

UP 

-- 

CM 

.... 

195.5 

> 

17.1 

254 

0.61 

i‘/6 

16.1-16.4 

212-288 

O.25-0. 91 

30 

Tex. 

Nacogdoches 

Boswell 

LS 

High 

CL 

35 

jS 

i‘ 

Vj 

46 

lo 

26 

CL 

1.70 

30.3 

-- 

.... 

--- 

.... 

... 

--- 

--- 

... 

37 

Mac  igdoches 

Savyer 

L 

Hluh 

L 

40 

4- 

lw 

ob 

1- 

UP 

-- 

ML 

-.62 

bb.3 

— 

— 

... 

.... 

... 

--- 

... 

--- 

3S 

Nacog  ioches 

Huckabee 

SI. 

::  ign 

SL 

oj 

r;3 

16 

UP 

-- 

ML 

j.ib 

83.7 

-- 

— 

— 

— 

— 

... 

— 

37 

Mo . 

Sutler 

Weldon 

SiL 

H 1  *h 

SiL 

yu 

2c 

0 

CL 

.74 

91  *  1 

i2 

27.2 

c>. 

0.61 

4  'J 

24.y-29.4 

60-ijfe 

0.57-0.71 

-1 

Fla. 

Ja  -xson 

.'Axe.and 

S 

H 1  gh 

S 

<4 

•« 

£ 

7 

Lb 

UP 

-- 

CM 

-25 

>4.*/ 

-- 

— 

— 

— 

— 

— 

... 

... 

*3 

Pa. 

Mon  iv  e 

01  lldovr. 

SL 

Ki/fc 

SL 

A 

13 

•3 

2b 

3. 

UP 

-- 

IK 

3-2 

&4.3 

-- 

— 

... 

.... 

... 

--- 

... 

... 

-•* 

Monroe 

Kai.etrn 

L 

Hi/r. 

L 

3.- 

:: 

4  7 

-- 

UP 

-- 

.M 

«4.1^ 

CO.  7 

-- 

.... 

... 

.... 

... 

... 

... 

... 

u5 

Monroe 

Bor  1  e 

L 

.  Higr. 

L 

*0 

4  1 

21 

40 

23 

2C 

n 

OC 

2.ca 

A*> 

-- 

.... 

... 

.... 

... 

--- 

... 

... 

’-6 

5.  C. 

Un  ion 

Catauia 

: 

H  i/h 

1 

Z'j 

c‘f 

*.o 

77 

M 

37 

i2 

KH 

..4y 

83.7 

-- 

— 

... 

.... 

— 

--- 

--- 

... 

-7 

Union 

Lloyd 

S.. 

u’L-r. 

C 

2- 

‘2 

57 

24 

id 

CH 

•  "S1* 

19.5 

6 

21.1 

204 

t-75 

154 

18.3-23-1 

167-225 

59-0.6! 

-3 

Union 

SL 

Higr. 

r 

ii 

23. 

-2 

00 

<-i 

2C 

d> 

CH 

,9.02 

1--5 

25.2 

24  0 

0.0* 

202 

2;. 0-27- 5 

193-261 

.  '8-  ,.3; 

4-7 

Union 

Catauia 

SL 

Hi,*!. 

CL 

.... 

.  , 

37 

0: 

4b 

22 

24 

CL 

..59 

-  > j  .  5 

-- 

— 

— 

— 

— 

... 

— 

... 

;S 

Union 

Catauia 

SL 

High 

Cl. 

-2 

24 

»*« 

4.? 

4:4 

24 

CL 

..63 

/2.- 

-- 

.... 

... 

... 

... 

... 

... 

31 

Calif. 

Los  Angeles 

Vlsta-Falibro  ■(. 

SL 

Hip:. 

SL 

*  i 

3 

‘ 

-3 

21 

N? 

-- 

SM 

.“2 

32.*. 

4 

17-3 

32 

2.39 

23- 

15-. -16. 7 

66- 103 

-  .1; 

32 

Los  Ar.gele3 

VI  sta-F*ll;>rd>./. 

31. 

Hi/!. 

SL 

t* 

3- 

••c 

27 

2. 

7 

•SM-X 

.... 

y3.  'j 

-- 

.... 

... 

... 

... 

... 

‘3 

Los  Ar.geies 

Vista-Failbrcuii 

SL 

High 

SL 

i. 

0 

hO 

2d 

22 

0 

SM-X 

— 

46.3 

-- 

.... 

... 

.... 

... 

... 

... 

... 

3** 

Madera 

Holland 

SL 

SL 

r>. 

■.  ^ 

2. 

2 

CM 

dl.o 

-- 

.... 

— 

— 

— 

.... 

3c 

Madera 

S:  *»rra 

L 

SCI 

2d 

22 

* 1 

37 

cL* 

... 

CL 

: .  .*3 

06.2 

-- 

— 

... 

---- 

... 

... 

... 

.... 

=0 

Mi  5  s . 

C/.tiocena 

VaJ den 

;:l 

:•  v 

it- 

1*. 

*2 

‘3 

,*d 

j . 

CH 

1 .  n 

00. 3 

3 

2-5.4 

144 

1 .  -/C 

156 

27.  •-■-3-7 

i24-105 

i  .  »i  .  1J 

o. 

Or.  i  _ 

C* shoot  n 

M.sv  -.gut 

S.L 

L 

*.  1 

*33 

i . 

: . 

rL 

.  y 

/..w 

-t 

2;.  y 

l*’*i) 

O.t- 

>d 

21.9-25.4 

97-171 

oESmB 

cl 

Cos  no:  tor. 

Keene 

s: : 

•i,*.*. 

SiL 

Id 

of 

22 

0 

> 

22 

*L 

..2. 

0*3.  . 

21 

2:  .  1 

12- 

1.71 

A 

230-2*7. 6 

y6-.7> 

o2 

Mitt. 
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0.30-0.55 
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.... 
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--- 
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... 

Upland  upper  alope 

26.5 

9.8 

5-6 

45 

89.4 

23.5 

8*9 

180 

0.48 

86 

Bottomland  flat 

34.4 

17.6 

97 

11 

... 

33*0 

... 

153 

0.76 

116 

Bottomland  flat 

35-4 

11.1 

w 

18 

84.9 

33-7 

94 

89 

0.34 

39 

Bottomland  flat 

31-5 

5.3 

... 

... 

.... 

... 

.... 

... 

Upland  ridge 

27.2 

12.2 

— 

-- 

... 

— 

... 

... 

.... 

... 

Upland  ridge 

20.6 

5.5 

... 

-- 

... 

.... 

... 

... 

.... 

... 

Terrace  upper  alope 

27  -3 

4.6 

97 

0 

... 

24.2 

— 

164 

0.20 

33 

Terrace  lover  alope 

27.8 

8.1 

80 

9 

... 

'  28.6 

--- 

104 

0.51 

53 

Upland  lover  slope 

41.7 

24.3 

97 

1 

--- 

42.2 

78 

0.93 

72 

Upland  flat 

28.6 

11.0 

»» 

5 

960 

31.1 

98 

101 

0.44 

44 

Upland  upper  slope 

33.8 

---- 

84 

... 

.... 

... 

... 

.... 

... 

Upland  terrace  alope 

30.1 

12.7 

04 

20 

89.9 

30.1 

95 

108 

O.65 

70 

Upland  terrace  alope 

.... 

.... 

— 

-- 

— 

.... 

... 

— 

... 

Bottomland  flat 

30. 

15.4 

96 

-- 

... 

.... 

... 

... 

.... 

... 
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26.5 

.... 

>8 

16 

103.0 

23.9 

98 

126 

0.80 

1C1 
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27.6 

11.0 

a 

0 

■96.1 

26.1 

y 

103 

O.36 

37 

Upland  upper  alope 

26.8 

11.2 

79 

-- 

94.9 

26.0 

93 

152 

0.40 

61 
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32.8 

7.6 

87 

-- 

... 

.... 

... 

... 

—. 

... 
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13.9 

>6 

... 

.... 

... 

.... 

... 
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... 

-- 

... 

"... 

... 

... 

.... 

--- 
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4.9 

-- 

... 

---- 

--- 

... 

.... 

... 
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34.0 

14.4 
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4/ 
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34.3 

93 
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0.67 

73 
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31.  . 

h) 
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-- 

... 

.... 

... 

.... 

... 
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26.7 

:  .  > 

--- 

-- 

... 

.... 

--- 

.... 

... 

Upland  upper  slope 

J5.6 

11.  * 

84 

>58 

85.6 

32.6 

91 

64 

0.68 

57 

Bot.  terrace  slope 

2v .  7 

.... 

-- 

83.4 

36.O 

97 

95 

0.68 

h 

Bot.  terrace  alope 

28.  v 

.... 

>8 

>43 

93-4 

24.5* 

33* 

141 

0.55 

■a 

Bot.  terrace  alope 

3-. 7 

.... 

,8 

.. 

.." 

.... 

... 

... 

.... 

... 

Upland  upper  slope 

27.4 

.... 

86 

-- 

95-0 

26.6 

>5 

139 

C.4y 

63 

Upland  upper  slope 

-1.  }• 

.... 

107* 

-- 

— 

46., 

— 

61 

0.76 

62 

Upland  upper  alope 

17.8 

.... 

83 

-- 

68.3 

17.5 

58 

246 

0.25 

62 

Upland  upper  slope 

^3*3 

11.2 

... 

-- 

... 

.... 

... 

... 

.... 

... 

Upland  upper  uiope 

1  >.7 

5.4 

— 

-- 

... 

.... 

... 

... 

.... 

... 

Upland  lover  slope 

1  >  •  4 

1.7 

... 

-- 

— 

.... 

— 

— 

---- 

... 

Terrace  upper  slope 

2,  .2 

7.3 

... 

-- 

... 

.... 

--- 

... 

.... 

... 

Upland  ridge 

#.4 

1.4 

... 

— 

... 

... 

.... 

Upland  lover  slope 

24.  . 

14.  t 

... 

-- 

... 

— 

--- 

... 

.... 

Upland  upper  slope 

38-3 

•j  .  ‘ 

... 

-• 

--- 

.... 

--- 

... 

---- 

... 

Upland  flat 

34... 

21.5 

... 

-- 

... 

.... 

... 

... 

.... 

... 

Upland  upper  slope 

20.h 

21.4 

.. 

... 

.... 

... 

... 

.... 

... 

Upland  upper  slope 

22.1 

1 2.2 

... 

-- 

.... 

.... 

.... 

Upland  upper  alope 

3  -f 

;  t.  ^ 

... 

... 

.... 

... 

... 

.... 

... 

Upland  upper  slope 

21  .4 

12.6 

... 

— 

... 

.... 

... 

.... 

... 

Upland  upper  slope 

23-5 

14.2 

... 

---- 

... 

.... 

... 

Upland  upper  slope 

x  • . ; 

... 

-- 

... 

.... 

... 

... 

.... 

... 

Upland  upper  alope 

x9.  .•* 

3-  - 

— 

-- 

... 

.... 

— 

— 

... . 

... 

Upland  ridge 

27 .  j 

*. ) 

-- 

... 

— 

... 

... 

.... 

... 

Upland  flat 

27.4 

y- 

... 

-- 

... 

.... 

... 

... 

.... 

... 

Upland  upper  slope 

39*2 

8.2 

... 

-- 

... 

.... 

... 

.... 

... 

Upland  upper  slope 

34.2 

O  • " 

:: 

::: 

:::: 

... 

... 

.... 

... 

Upland  upper  slope 

—  - 

.... 

— 

- 

... 

.... 

... 

... 

.... 

... 

Upland  depression 

71 .  v 

1  /  .  2 

— 

— 

.... 

— 

— 

.... 

... 

Terrace  flat 

'6.2 

10.3 

... 

... 

.... 

... 

... 

.... 

... 

Terrace  flat 

jo.  • 

-2.4 

.. 

... 

.... 

... 

... 

.... 

... 

Bottomland  flat 

1  2. 5 

22.8 

*  2* 

.... 

... 

.... 

... 

Terrace  flat 

.  ‘  .  *; 

b.  . 

— 

... 

.... 

... 

--- 

---- 

... 

Terrace  flat 

2  . 

:  •  .2 

>3 

... 

... 

... 

.... 

Terrace  fiat 

,  : 

*  .  - 

« 

... 

* 

... 

.  :•. 

.4 

Terrace  flat 

.“.•3 

3»b 

: y z 

.. 

... 

«  .  4 

... 

. .  *4 

H 

Terrace  flat. 

3  -.2 

.. 

... 

•J 

... 

t>5 

.•34 

22 

Bottomland  flat 

it..- 

3-  * 

t  7 

-- 

... 

.... 

... 

... 

.... 

... 

Terrace  depression 

t4.  f 

t 

... 

-- 

... 

.... 

... 

... 

.... 

... 

Upland  upper  slope 

22 . 4 

I.  f 

... 

-- 

... 

.... 

... 

... 

.... 

... 

Upland  lover  slope 

.  4.  j 

3-'* 

— 

.. 

— 

.... 

— 

— 

.... 

— 

Terrace  flat 

... 

.. 

... 

... 

... 

.... 

... 

Bottomland  flat 

*^2. 

»i.  / 

... 

... 

.... 

... 

... 

.... 

.— 

Upland  upper  slope 

;L.  ’ 

' 

•>/ 

.. 

... 

y  .  » 

... 

123 

.  .2t 

32 

Upland  flat 

ut. 

11. 2 

.. 

... 

3-5 

... 

169 

fcl 

Upland  flat 

13.  i 

5.0 

4.*; 

-- 

... 

.... 

... 

... 

.... 

Upland  lover  slope 

.... 

.... 

... 

-- 

... 

.... 

... 

... 

.... 

Upland  upper  slope 

.... 

.... 

-- 

... 

.... 

... 

— 

... 

Bottomland  depression 

.... 

.... 

... 

- 

... 

.... 

... 

... 

.... 

Bottomland  depression 

u. 

/•  3 

... 

.. 

... 

.... 

... 

... 

.... 

... 

Upland  upper  slope 

^3.3 

•*.  5 

— 

-- 

— 

.... 

— 

— 

— 

... 

Upland  fiat 

2'.  .8 

1 9.3 

-- 

... 

.... 

... 

.... 

Upland  flat 

r  -3 

11.2 

-- 

... 

— 

... 

... 

.... 

... 

Upland  flat 

330 

IS.  j 

f*b 

-- 

... 

.... 

... 

... 

Upland  fiat 

.... 

.... 

... 

-- 

... 

.... 

... 

... 

.... 

Terrace  depression 

.... 

---- 

--- 

... 

.... 

... 

... 

---- 

... 

Bottomland  depression 

---- 

.... 

— 

-- 

— 

.... 

— 

— 

.... 

... 

Upland  slope 

.... 

.... 

... 

... 

.... 

— 

... 

... . 

... 

Upland  slope 

Site  Environmental  Dai 


Slope,  % 

Drainage 

Surface  Internal  Vegej 

10 

Good 

Medium 

Herbaceous 

10 

Good 

Medium 

Herbaceous 

0 

Medium 

Medium 

Herbaceous 

0 

Medium 

Poor 

Herbaceous 

0 

Medium 

Medium 

Herbaceous 

5 

Good 

Good 

Hardwood 

12 

Good 

Good 

Pine 

0 

Medium 

Poor 

Herbaceous/ 

5 

Poor 

Poor 

HerbaceouBy 

5 

Medium 

Poor 

Herbaceouay 

0 

Poor 

Poor 

Herbaceous 

Very  gentle 

Poor 

Poor 

Herbaceous 

0 

Poor 

Poor 

Herbaceous 

0 

Poor 

Poor 

H°rbac  eoua 

Very  gentle 

Poor 

Poor 

Bare 

Gentle 

— 

.... 

Herbaceous 

0 

Poor 

Poor 

Herbaceous 

0 

Poor 

Poor 

Herbaceous 

Gentle 

Medium 

Poor 

Herbaceous 

0 

Medium 

Medium 

Herbaceous 

Gentle 

Poor 

Poor 

Herbaceous 

0 

Good 

Medium 

Herbaceous 

Gentle 

Medium 

Medium 

Herbaceous 

0 

Poor 

Poor 

Herbaceous 

0 

Good 

Good 

Herbaceous 

0 

--- 

... 

Herbaceous 

0 

... 

--- 

Herbaceous 

0 

Medium 

Medium 

Herbaceous 

Gentle 

Medium 

Medium 

Herbaceous 

Gentle 

Poor 

Poor 

Herbaceous 

0 

Poor 

Poor 

Herbaceous 

0 

Poor 

Poor 

Herbaceous 

0 

Poor 

Poor 

Herbaceous 

14 

Good 

Medium 

Mixed,  pirn 

8 

Medium 

Medium 

Mixed,  pirn 

6 

Good 

Good 

Mixed,  pirn 

5 

Good 

Medium 

Hardwood 

0 

Good 

Good 

Herbaceous/ 

16 

Good 

Good 

Scrub  oaky* 

0 

Good 

Good 

Scrub  oe.k./\ 

5 

Good 

Good 

Scrub  oak 

Medium 

Medium 

Bare 

0 

Medium 

Medium 

Herbaceous 

0 

Medium 

Medium 

Pine 

0 

Medium 

Medium 

Pine 

4 

Medium 

Medium 

Pine 

35 

Good 

Good 

Hardwood 

20 

Good 

Good 

Bare 

0 

Good 

Good 

Sunflower 

32 

Good 

Good 

Mixed,  pim 

40 

Good 

Good 

Pine 

6 

Medium 

Poor 

Herbaceous 

0 

Poor 

Poor 

Herbaceous 

0 

Good 

Good 

Pine  &  cot 

0 

Good 

Good 

Pine,  fir, 

0 

Medium 

Medium 

Pine,  larc 

0 

Poor 

Poor 

Bare 

0 

Poor 

Poor 

Pine  hardwi 

0 

Poor 

Poor 

Bare 

0 

Poor 

Poor 

Pine  &  ha 21 

Poor 

Poor 

Herbaceous 

0 

Medium 

Poor 

Hardwood 

0 

Poor 

Poor 

Pine  Sc  han 

5 

Good 

Good 

Herbaceous 

b 

Good 

Good 

Herba  :eous 

0 

Good 

Medium 

Herbaceous 

0 

Poor 

Poor 

HerDaceous 

7 

Good 

Good 

Herbaceous 

0 

Medium 

Poor 

Bare  j 

0 

Medium 

Pcor 

Aspen  fore 

4 

Medium 

Poor 

Pine  aspen 

9 

Good 

Good 

Pine,-  aepen 

0 

Poor 

Poor 

Plack  spru 

0 

Foor 

Poor 

Black  spru 

moss 

4 

Good 

Good 

Herbaceous 

0 

Medium 

Good 

Herbaceous 

0 

Medium 

Good 

Aspen 

0 

Medium 

Poor 

Aspen 

0 

Medium 

Poor 

Herbaceous 

0 

Poor 

Poor 

H  *rbaceous 

0 

Poor 

Poor 

Herbaceous 

5 

Poor 

Poor 

Herbaceous 

k 

Medium 

Medium 

Herbu  'eous 

{  UDMInur  l) 


Table  B3 

Prediction-Development  Site  Data 


_ High -Moisture  Condition 

At  Lowest  Rating  Cone  Index 

£  Depth 


Site  Environmental  Data 


Sat.  to 

Moisture  Content,  ft,  at  at  Water  Dry  Lov- 


ge 

Atmos  Tension 

Field 

Max 

Field 

Min 

Field 

Max 

Table 

in. 

Density 
lb/cu  ft 

MC.  t 

f 

Sat. 

Cl 

RI 

cat 

RCI 

RI 

RCI 

C.00.5 

0.06 

0.30-u. 55 

42-81 

32.7 

27.1 

28.6 

6.0 

... 

.... 

... 

... 

... 

0.37-C.68 

73-193 

32.7 

27.1 

.... 

.... 

... 

-- 

... 

.... 

... 

... 

— 

... 

0.42-0.70 

86-173 

34.3* 

32.3* 

26.5 

9.3 

96 

45 

89.4 

28.5 

89 

180 

0.48 

86 

0.76-0.97 

116-146 

36.2 

34.0 

34.4 

17.6 

97 

11 

... 

33.0 

— 

153 

0.76 

lib 

D. 34-0-91 

30-181 

35-6 

31.8 

35.4 

11.1 

92 

18 

84.9 

33-7 

94 

89 

0.34 

30 

3.16-0.96 

18-110 

30.3 

29.1 

31.5 

5.3 

... 

.... 

— 

... 

.... 

... 

3.05-0.95 

79-173 

30.5 

29.0 

27.2 

12.2 

... 

-- 

--- 

"... 

... 

... 

— 

... 

3.18-0.52 

44-141 

29.6 

23.2 

20.6 

5.5 

— 

... 

---- 

— 

— 

.... 

— 

3.20-0.43 

33-60 

34.3* 

26.6 

27.3 

4  .6 

97 

0 

— 

24.2 

— 

164 

0.20 

33 

3.51-0.63 

•53-34 

33-2 

26.3 

27.8 

8.1 

80 

9 

... 

28.6 

--- 

104 

0.51 

53 

>•93-136 

72-190 

37- 4» 

34.2 

41.7 

24. j 

97 

1 

... 

42.2 

... 

73 

0.93 

72 

3.40-0.72 

44-122 

... 

— 

28.6 

11.0 

84 

5 

90.0 

31.1 

98 

101 

0.44 

44 

--- 

... 

... 

33.8 

.... 

04 

-- 

... 

.... 

... 

... 

.... 

... 

3.65-0.39 

70-126 

... 

... 

30.1 

12.7 

84 

20 

6*7.9 

30.1 

95 

108 

0.65 

V 

0.32 

32 

... 

... 

.... 

.... 

... 

-- 

... 

.... 

... 

... 

.... 

... 

0.77 

139 

— 

... 

30.9 

15.4 

Ofa 

-- 

— 

.... 

— 

— 

.... 

... 

3.80-3.88 

101-138 

... 

26.5 

.... 

98 

16 

103.0 

23-8 

08 

126 

0.80 

1C1 

3.37-0.61 

37-123 

... 

... 

27.6 

11.0 

91 

0 

9b.  1 

26.1 

9" 

103 

0.36 

37 

1.36-0.49 

61-71 

... 

... 

26.8 

11.2 

79 

-- 

94.9 

26.0 

93 

152 

0.40 

t. 

..10-1,60 

189-278 

--- 

... 

32.8 

7.6 

87 

-- 

... 

.... 

--- 

... 

.... 

... 

--- 

— 

... 

... 

31.3 

13.9 

96 

-- 

... 

.... 

... 

... 

.... 

... 

0.74 

116 

— 

— 

27-9 

9.7 

... 

-• 

... 

— 

— 

.... 

— 

(.72-0.86 

86-117 

--- 

--- 

28.1 

4.9 

... 

... 

.... 

— 

... 

.... 

--- 

1.67-0.84 

73-153 

... 

34.0 

14.4 

84 

47 

3j.7 

34.3 

93 

109 

0.67 

73 

1.54-0.90 

72-240 

... 

... 

31  •> 

... 

-- 

... 

.... 

... 

... 

---- 

... 

>•73-0.97 

100-215 

— 

... 

26.7 

10.0 

... 

-- 

... 

.... 

— 

... 

.... 

... 

.68-0.94 

57-150 

... 

... 

35.3 

11.  i 

84 

>sS 

85.6 

32.6 

91 

8* 

0.68 

57 

.59-1.20 

65-284 

... 

... 

29.7 

>5 

-- 

63.4 

36.0 

97 

95 

0.68 

65 

•55-1.02 

73-199 

... 

... 

26.0 

.... 

95 

>u8 

93.  u 

24.5* 

33* 

141 

0.55 

73 

.67-0.68 

119-146 

... 

... 

30.7 

— 

90 

-- 

... 

.... 

... 

.... 

... 

•49-0.75 

66-132 

... 

--- 

27.4 

36 

-- 

95.0 

26.6 

75 

139 

0.49 

68 

•76-2.01 

62-232 

... 

... 

41.9* 

.... 

17-7* 

-- 

... 

46.  J 

... 

81 

0 . 76 

62 

.25-0.96 

62-224 

— 

... 

17.3 

.... 

33 

-- 

63.3 

17.5 

38 

246 

0.25 

62 

— 

— 

— 

... 

23.3 

11.2 

— 

-- 

— 

.... 

... 

... 

.... 

— 

--- 

... 

26.3 

22.3 

ii'  7 

5.4 

... 

-- 

... 

.... 

... 

... 

.... 

... 

— 

... 

33.4 

23.0 

19.4 

I.'’ 

... 

-- 

... 

.... 

— 

... 

.... 

... 

.57-0.70 

36-69 

33-? 

28.1 

2  ;.2 

7.3 

... 

-- 

... 

.... 

... 

... 

.... 

... 

— 

— 

26. 0 

6.1 

f.U 

1.4 

... 

-- 

... 

.... 

— 

... 

.... 

— 

--- 

... 

... 

43.1 

24.  _ 

14.  t 

... 

-- 

... 

.... 

— 

... 

.... 

... 

--- 

... 

— 

36.2 

33.3 

>*•5 

-- 

... 

.... 

— 

... 

— 

... 

... 

— 

— 

34.3 

34.* 

21.5 

— 

— 

.... 

— 

... 

.... 

— 

— 

— 

— 

20.2 

2d.* 

21.4 

— 

-- 

— 

.... 

— 

... 

.... 

— 

,59-0.66 

110-1 81 

... 

25.5 

22. 0 

12.2 

... 

-- 

... 

.... 

... 

... 

.... 

... 

78-0.93 

172-224 

... 

43.1 

j...o 

... 

-- 

... 

.... 

... 

... 

.... 

... 

— 

— 

— 

— 

21.  • 

12.  to 

-- 

... 

.... 

— 

— 

.... 

— 

... 

... 

... 

22.1 

23.3 

.*♦.2 

... 

-- 

... 

.... 

... 

... 

.... 

... 

67-4.15 

114-300 

... 

17. U 

ij-'i 

5.  V 

... 

-- 

... 

.... 

... 

... 

.... 

... 

— 

— 

— 

14.0 

13.9 

3-  - 

— 

.. 

— 

.... 

... 

— 

.... 

... 

... 

... 

— 

18. 

27.  j 

... 

-- 

... 

.... 

... 

... 

.... 

... 

... 

... 

... 

10.4 

27.4 

j*“ 

... 

-- 

... 

.... 

... 

... 

.... 

... 

... 

... 

... 

23-1 

3*.  2 

0.2 

... 

-- 

... 

.... 

... 

... 

.... 

... 

OO-i.25 

133-176 

•<2.  j 

37.2 

0**2 

13.3 

ft 

-- 

... 

— 

... 

... 

— 

... 

43-C.77 

63-132 

... 

... 

.... 

.... 

... 

-- 

... 

.... 

... 

... 

.... 

... 

45-3.34 

56- *.24 

... 

... 

.... 

.... 

... 

-- 

... 

.... 

... 

... 

.... 

... 

Eng. 


Topographic  Fee  it ion 

Slope,  $ 

Drainage 

Surface  Internal 

Vegetation* 

Land  Use 

Con  f. 
Land 

Upland  upper  slope 

10 

Good 

Medium 

Herbaceous 

Hay 

IIIA 

Upland  upper  elope 

10 

Good 

Medium 

Herbaceous 

Hay 

IIIA 

Bottomland  flat 

0 

Medium 

Medium 

Herbaceous 

Hay 

im 

Bottomland  flat 

0 

Medium 

Poor 

Herbaceous 

Grazed 

IIB2 

Bottomland  flat 

0 

Medium- 

Medium 

Herbaceous 

Hay 

VF 

Upland  ridge 

5 

Good 

Good 

Hardwood 

Undisturbed 

IIIA 

Upland  ridge 

12 

Good 

Good 

Pine 

Eroded  woodland  pasture 

IIIA 

Terrace  upper  slope 

0 

Medium 

Poor 

Herbaceous/trees 

Grazed 

IIC1 

Terrace  lower  slope 

5 

Poor 

Poor 

Herbaceoua/trees 

Grazed 

IIC1 

Upland  lover  slope 

5 

Medium 

Poor 

Herbaceous/cutover 

Togged 

IVC3 

Upland  flat 

0 

Poor 

Poor 

Herbaceous 

Grazed 

IVC1 

Upland  upper  slope 

Very  gentle 

Poor 

Poor 

Herbaceous 

Cultivated,  idle 

ID2b 

Upland  terrace  slope 

0 

Poor 

Poor 

Herbaceous 

... 

ID  2b 

UpLand  terrace  slope 

0 

Poor 

Poor 

Herbaceous 

... 

ID  2b 

Bottomland  flat 

Very  gentle 

Poor 

Poor 

Bare 

... 

VC2 

Upland  upper  slope 

Gentle 

... 

... 

Herbaceous 

... 

ID  2b 

Bot.  terrace  slope 

0 

Poor 

Poor 

Herbaceous 

_ 

im 

Upland  upper  slope 

0 

Poor 

Poor 

Herbaceous 

... 

ID2a 

Upland  upper  slope 

Gentle 

Medium 

Poor 

Herbaceous 

... 

IIIA 

Terrace  upper  slope 

0 

Medium 

Medium 

Herbaceous 

... 

IIB1 

Terrace  upper  slope 

Gentle 

Poor 

Poor 

Herbaceous 

... 

IIC1 

Upland  upper  slope 

0 

Good 

Medium 

Herbaceous 

... 

Upland  upper  slope 

Gentle 

Medium 

Medium 

Herbaceous 

... 

.... 

Bot.  terrace  slope 

0 

Poor 

Poor 

Herbaceous 

... 

IIE1 

Upland  upper  slope 

0 

Good 

Good 

Herbaceous 

Grazed 

IIBi 

Upland  upper  slope 

0 

... 

... 

Herbaceous 

... 

im 

Bot.  terrace  slope 

0 

... 

... 

Herbaceous 

— 

IIBI 

Bot.  terrace  slope 

O 

Medium 

Medium 

Herbaceous 

... 

IIE4 

Hot.  terrace  slope 

Gentle 

Medium 

Medium 

Herbaceous 

... 

IIE4 

Upland  upper  3 lope 

Gentle 

Poor 

Poor 

Herbaceous 

... 

IIE4 

Upland  upper  slope 

C 

Poor 

Poor 

Herbaceous 

... 

IIE4 

Upland  upper  sLope 

c 

Poor 

Poor 

Herbaceous 

... 

IVB2 

Upland  upper  slope 

c 

Poor 

Poor 

Herbaceous 

... 

IIE4 

Upland  upper  slope 

14 

Good 

Medium 

Mixed,  pine  &  hardwood 

Undisturbed 

IVC3 

Upland  lover  slope 

t 

Medium 

Medium 

Mixed,  pine  ft  hardwood 

Undisturbed 

IVC3 

Terrace  upper  slope 

6 

Good 

Good 

Mixed,  pine  ft  hardvood 

Undisturbed 

IVC1 

Upland  ridge 

5 

Good 

Medium 

Hardwood 

Undisturbed 

IIIA 

Upland  lover  slope 

0 

Good 

Good 

Herbaceouc/scrub  oak 

Undisturbed 

IVC2 

Upland  upper  slope 

16 

Good 

Good 

Scrub  oak/ under  story 

Undisturbed 

IVA5 

Upland  flat 

O 

Good 

Good 

Scrub  oak/ under story 

Undisturbed 

IVA5 

Upland  upper  slope 

5 

Good 

Good 

Scrub  oak 

Undisturbed 

IV  A  5 

Upland  upper  slope 

4 

Medium 

Medium 

Bare 

Eroded  farmland 

IVB2 

Upland  upper  slope 

0 

Medium 

Medium 

Herbaceous 

Idle 

IVB2 

Upland  upper  3lope 

0 

Medium 

Medium 

Pine 

Undisturbed 

IVB2 

Upland  upper  slope 

0 

Medium 

Medium 

Pine 

Undisturbed 

IVB2 

Upland  upper  slope 

4 

Medium 

Medium 

Pine 

Undisturbed 

IVB2 

Upland  Mpper  slope 

35 

Good 

Gcod 

Hardwood 

Undisturbed 

IVB2 

Upland  ridge 

20 

Good 

Guod 

Bare 

Bare 

IYB2 

Upland  flat 

0 

Good 

Good 

Sunflower 

Experimental  plot 

IVB2 

Upland  upper  slope 

Good 

G*ood 

Mixed,  pine  ft  hardwood 

Undisturbed 

IVB2 

Upland  upper  slope 

**• 

Good 

Good 

Pine 

Undisturbed 

IVB2 

V; land  upper  3 lope 

6 

Medium 

Poor 

Herbaceous 

Undisturbed 

IVC1 

20-Col  1  >-'0 


lu-j.  4 

U-v-.2u  1---1 

3^-vot  22-; 

67-  .  o  •  7 

0.6?  .2* 


0.2fc 

0.43 


2-ti .  3 

2-4.1 


71.i 

t6. 2 


26.  ^ 
2b .  5 
27.2 
2-M 
£  *•" 

23.7 


2^. 

lb.  ; 


— 

... 

20. t> 

Lj.2 

... 

... 

y  0 

21.7 

... 

... 

*  “.6 

*J.  2 

... 

... 

25*6 

22.0 

6-0. 4o 

31.0 

27.6 

0.2) 

50 

34.1 

31.2 

5-0.J0 

34.3 

31." 

2-  j .  26 

30-0' 

0"  •  i 

•jli.  J 

... 

... 

4  i  •  .* 

23.  J 

... 

— 

■:•••  J 

■>.  .  ! 

»-l. j> 

4U-11-. 

... 

... 

>-0.!o 

... 

... 

(cant: 

«•*■!) 

.... 

.  .  . 

Upland  depression 

" 

Poor 

Poor 

Herbaceous 

Hay 

VC  2 

.... 

. 

Terrace  flat 

Good 

Good 

Pine  U  cottonwood 

Undisturbed 

IIH 

.... 

. 

Terrace  flat 

V. 

Good 

Good 

Pine,  fir,  ft  hemlock 

Undisturbed 

IIBI 

.... 

. 

Bottomland  fiat 

Medi  mi 

Medium 

Pine,  larch 

Undisturbed 

IIBI 

.... 

. 

Terrace  flat 

Poor 

Poor 

Bare 

Bare 

IIBI 

.... 

. 

Terra  flat 

Poor 

Poor 

P  inc,  ha rd  wood  und erb rusb 

Undisturbed 

IIC1 

.... 

. 

Terra  e  fiat 

Poor 

Poor 

Bare 

3a  re 

IIC1 

3-.  * 

n 

Terra 'e  flat 

?uor 

Poor 

Pine  ft  hardvood 

Undisturbed 

IIC1 

t'C.H 

1  i’ 

Terra  <•  flat 

Poor 

Poor 

Herbaceous 

Grazed 

IIC1 

.  .  3*4  Li. 

Med  i  urn 

Po:>r 

Hardvood 

Undisturbed 

IIBI 

.... 

. 

Ten  a.  *e  depression 

Pjor 

Poor 

Pine  ft  narivood 

Undisturbed 

IIC1 

.... 

Upland  upper  sHjc 

Good 

Good 

Herbaceous 

Grazed 

IVA1 

.... 

. -  --- 

Up*ar.i  !*.ver  sl.,pe 

0 

.Good 

Good 

Herbaceous 

Grazed 

IVA5 

— 

. 

Terrace  .''lat 

Good 

Medium 

Herbaceous 

Grazed 

IIC1 

.... 

. 

B*.tt. .miand  flat 

Poor 

Pour 

Herbaceous 

Grazed 

IIBI 

..... 

—  —  - . 

Uj  *m.i  uj  per  si.  j-e 

Good 

Good 

Herbaceous,  sparse 

Grazed 

IVB1 

35.* 

123  .20  JC 

'.*P land  flat 

Medium 

Poor 

Bare 

Bare 

ID  2b 

J-  •  5 

---  *t<>  .."2  C* 

Upland  fin* 

Medium 

Poor 

Aspen  forest 

Undisturbed 

ID2b 

---- 

. 

Upland  lover  si.. ;  c 

t. 

Meilja 

Poor 

Pir.c,  aspen 

Undisturbed 

ID2c 

.... 

. 

'Jpiani  upper  slope 

t 

Good 

Good 

Pine/ as pen 

Undisturbed 

ID2c 

.... 

. 

r.uttumiand  depression 

Poor 

Poor 

Black  spruce  &  tamaracx 

Undisturbed 

VC2 

.... 

. 

Bi  ttomiand  depress  lor. 

Poor 

Poor 

Blacx  spruce,  tamarack, 

Undisturbed 

VC2 

— 

. 

Up. and  u:>;er  slope 

4 

Good 

Good 

Herbaceous 

Undisturbed 

ID2c 

.... 

. 

Med  1  urn 

Good 

Herbaceous 

Hay 

ID  2b 

.... 

. 

Upland  flat 

M«*di  jm 

Good 

Aspen 

Undisturbed 

ID2b 

.... 

. 

Upland  flat 

Medium 

Poor 

Aspen 

Undisturbed 

ID2b 

.... 

. -  --- 

Upland  flat 

0 

Medium 

Poor 

Herbaceous 

Undisturbed 

ID2b 

---- 

. 

Terrace  depression 

0 

Poor 

Poor 

Herbaceous 

Undisturbed 

IIC3 

.... 

. 

Bot  Finland  depression 

0 

Poor 

Poor 

Herbaceous/  vd  How 

Undisturbed 

VC  3 

---- 

. 

Jpland  slope 

5 

Poor 

Poor 

Herbaceous 

Grazed 

IC 

.... 

. 

Upland  alive 

4 

Medium 

Medium 

Herbaceous 

Hay 

IC 

Table  B3 


ijj 

Colo. 

Mesa 

Unclassified 

31L 

High 

SiL 

IS 

66 

L6 

A 

36 

26 

lo 

ML 

3.66 

6i.2 

4 

3J-9 

79 

0.77 

61 

32.0-36.8 

72-06 

0.40-Q./, 

35 

iJS 

Mesa 

Unclassified 

SiL 

High 

SiL 

16 

64 

16 

.'3 

‘.1 

26 

15 

ML 

3.96 

60.6 

6 

34.1 

105 

0.73 

79 

31.4-42.4 

05-147 

0. 50-9.00 

53 

107 

Mesa 

Unclassified 

SiL 

High 

SiL 

20 

61 

1 ) 

93 

**3 

26 

17 

ML 

j.13 

67-4 

— 

---- 

... 

.... 

... 

... 

— 

... 

lo8 

Mesa 

Unclassified 

SiL 

Low 

SiL 

12 

76 

12 

96 

64 

46 

16 

MH 

5.64 

47.4 

1 

59.0 

176 

0.90 

158 

59.0 

176 

O.30 

1 

loo 

Del  ta 

Unclassi  Tied 

L 

High 

L 

u4 

j8 

id 

o2 

36 

22 

14 

CL 

j.62 

72.4 

3 

31.6 

118 

0.82 

59 

29.4-33.3 

92-161 

0.73-0.09 

72 

liJ 

Delta 

Unclassified 

L 

High 

L 

•*2 

42 

16 

65 

39 

25 

14 

ML 

5.02 

6’. 4 

5 

31.8 

100 

0.72 

72 

29-1-33.4 

01-113 

0.60-0.82 

49 

112 

Delta 

Unclassi  fied 

SiL 

High 

SiL 

34 

51 

15 

76 

j8 

25 

-3 

ML 

5.34 

6*../ 

{ 

31.5 

112 

0.73 

83 

26,3.34.8 

92-139 

0.58-0.92 

53 

114 

Mesa 

Unclassified 

SiL 

High 

SiL 

20 

63 

15 

•96 

42 

26 

14 

ML 

5.51 

»-9 

6 

33.3 

126 

0.6} 

89 

29.4-36.0 

103-148 

0.49-0.80 

61 

115 

Mesa 

Unclassified 

L 

High 

L 

31 

47 

2v 

62 

29 

19 

lo 

CL 

3.66 

t».J 

9 

22.6 

102 

0.58 

60 

19.8-24.8 

76-120 

O.49-O.72 

39 

116 

Mesa 

Unclassified 

L 

High 

L 

*♦6 

42 

12 

65 

49 

44 

«, 

ML 

4.15 

W- 3 

.. 

.... 

... 

... 

... 

_ 

— 

117 

Delta 

Unclassi Tied 

sici 

High 

SiCL 

55 

35 

93 

36 

17 

1 J 

CL 

,.66 

92.4tt 

2 

I4.2tt 

Piltt 

1.22tt 

266  tt 

13.1-15.2 

195-230 

1.22-1.23 

238 

lly 

Delta 

Unc las  si fied 

SiC 

High 

SiCL 

11 

5o 

iJ 

J'J 

JO 

^9 

I9 

CL 

J.59 

jb.  a 

-- 

--- - 

— 

---- 

— 

— 

... 

_ 

_ 

120 

Miss. 

Warren 

Mempuis 

SiL 

High 

SiL 

t 

11 

2  j 

93 

33 

2j 

1, 

CL 

o.46 

>2.4 

9 

24.6 

200 

O.58 

121 

23.2-26.1 

168-261 

0.38-0.60 

66 

123 

La. 

Rapides 

Savannah 

SiL 

High 

L 

32 

43 

2j 

74 

26 

10 

10 

CL 

,.62 

93.6 

3 

22.5 

Lll 

0.66 

72 

21.3-23-2 

62-136 

0. 54-0. 76 

55 

124 

Rap: ies 

Caddo 

SiL 

Low 

SiL 

! 

74 

ly 

95 

-- 

HP 

-- 

ML 

1.05 

09-3 

2 

27.8 

126 

0.25 

32 

27 • 3-20 .4 

II9-I38 

0.22-0.28 

26 

125 

Ill. 

Pope 

Orantsburg 

SIL 

High 

SiL 

10 

76 

14 

y7 

32 

23 

9 

ML 

,.45 

03-7 

i*» 

30.3 

93 

0.49 

46 

26.3-33.4 

64-177 

0.32-0.80 

22 

126 

Miss. 

Lafayette 

Providence 

SiCL 

Low 

SiCL 

6 

6v 

34 

96 

47 

24 

23 

CL 

0.70 

90.3 

— 

---- 

... 

.... 

— 

... 

— 

... 

. 

127 

Lai'ayette 

Tippah 

SiL 

High 

SiL 

17 

5-3 

25 

-#1 

Jo 

2j 

1  ^ 

CL 

,.76 

99-3 

— 

---- 

... 

— — 

— 

... 

... 

... 

126 

Lafayette 

Lex«v,tc.*n 

3;L 

High 

SICL 

) 

62 

2f 

96 

J9 

20 

19 

CL 

O.80 

93- J 

-- 

—  - 

... 

.... 

--- 

--- 

— 

... 

150 

Mont. 

Css ter 

Bcvdoin 

SiCL 

I* 

SiCL 

lw 

50 

95 

52 

2  j 

J2 

CH 

I.96 

88.7 

-- 

— 

... 

— 

— 

— 

— 

— 

151 

Custer 

Havre 

SICL 

Lev 

SiCL 

14 

51 

j5 

93 

47 

22 

25 

CL 

2.67 

&..J 

— 

---- 

... 

---- 

--- 

--- 

... 

. 

152 

Custer 

Havre 

SiL 

SiL 

:  1 

6d 

21 

9 ' 

36 

2j 

10 

CL 

1.65 

dj.7 

— 

---- 

... 

.... 

— 

--- 

... 

. 

153 

Vash. 

Spokane 

Couse 

SiL 

L  w 

SiL 

0 f 

lj 

>4 

JJ 

22 

il 

CL 

2.0, 

06.7 

1 

29-2 

60 

0.24 

14 

29.2 

60 

0.24 

1^4 

Spokane 

Couse 

SiL 

SiL 

16 

W; 

ic 

90 

26 

21 

f 

CL-ML 

0. 95 

79-3 

— 

---- 

... 

— 

— 

— 

— 

. 

155 

Spokane 

Caldwell 

Si  L 

1/  v 

SiL 

2, 

V  1' 

i3 

66 

J'* 

26 

0 

ML 

J.27 

77.- 

2 

32.6 

235 

0.57 

135 

32.0-33-5 

231-238 

0.39-0.76 

90 

157 

Spokane 

Thatuna 

SiL 

L  v 

SiL 

Aj 

72 

95 

JO 

20 

It 

ML 

2.61 

71.2 

4 

35.5 

101 

0.6,? 

64 

32.7-36. y 

80-126 

0.49-0.73 

39 

156 

Alaska 

Fairbanks 

Tun ana 

:.i 

IiW 

SiL 

0 

6c 

J4 

HP 

-- 

ML 

1.45 

73-7 

-- 

---- 

— 

... 

— 

— 

— 

15h 

(city/ 

S i lao re- Fairbanks 

S.L 

High 

L 

40 

••i 

Li 

85 

'dt 

0 

CL 

*  .25 

')■/ 

— 

.... 

— 

... 

— 

... 

. 

loo 

3  iiaiure-Fa*  rutinr.s 

L 

SL 

0 

y. 

U 

2j 

HP 

-- 

ML 

1.65 

61 .2 

-- 

--- - 

— 

---- 

— 

— 

_ 

. 

lDl 

S  i  la^  re-  FU  i  mar.  ks 

SiL 

S.L 

lo 

j5 

! 

b, 

24 

HP 

-- 

ML 

-•95 

6.. 9 

---- 

... 

--- 

--- 

... 

... 

. 

lc2 

G  i  loo  r  e-  Fa  i  .-ban  ks 

SiL 

SiL 

*r. 

72 

j 

'5 

J- 

HP 

-- 

ML 

1.45 

x .  7 

— 

— - 

.... 

— 

—  - 

--- 

... 

. 

163 

Fairbanks 

SiL 

72 

,< . 

iy 

HP 

-- 

ML 

i.45 

.‘4.J 

— 

— - 

— - 

— — 

— 

— 

... 

... 

. 

164 

Gilmore-Fai  r  banks 

SiL 

SiL 

0 

.«** 

• A 

HP 

-- 

ML 

2.67 

74.9 

— 

---- 

— 

.... 

--- 

--- 

... 

... 

. 

165 

Fairtan/.s 

SiL 

Si  L 

2. 

f.'t 

69 

— 

In1 

-- 

ML 

.  •  60 

6c 

— 

---- 

— 

---- 

— 

— 

— 

_ 

_ 

I60 

Fairbanks 

SiL 

SiL 

7i 

69 

-- 

HP 

-- 

ML 

1.65 

70.7 

-- 

— 

... 

— 

... 

... 

... 

. 

167 

TunariA 

S.L 

S.L 

VO 

* 

OV 

- 

ML 

-•JJ 

3l.l 

- 

— 

---- 

... 

— 

... 

... 

- 

168 

Tanana 

v 

SiL 

:• 

74 

92 

J- 

HP 

.. 

ML 

2.00 

39.9 

__ 

_ 

.... 

... 

_ 

... 

... 

. 

169 

lilaore-Fuirbar.ks 

SiL 

SiL 

t  j 

.f: 

2'j 

1 

CL 

j.66 

03.7 

— 

---- 

... 

.... 

--- 

... 

... 

... 

. 

170 

Tanana 

SiL 

SIL 

;C 

:  * 

y 

;• 

YiV 

— 

ML 

2.47 

76.2 

— 

---- 

... 

.... 

--- 

— 

... 

... 

. 

173 

Maine 

Pan 01  sc' 

B-irnnaa 

L  v 

L 

- 

2l 

« _j 

-- 

HP 

— 

ML 

. .  00 

04.  j 

---- 

— 

.  ... 

— 

_ 

... 

_ 

. 

A  74 

Penobsrv>t 

Dijcaor.t 

L 

L 

y 

i" 

07 

-- 

HP 

-- 

ML 

2.67 

76.2 

— 

---- 

... 

— 

... 

_ 

... 

_ 

. 

175 

?en^bs-.-t 

3iddef,ri 

L 

L 

-3 

0, 

•• 

HP 

ML 

2-53 

0-5 

— 

—  * 

--- 

---- 

— 

-- 

... 

--- 

- 

-iuent ionable  value,  not  used  in  analysis . 

Data  from  site  in  arid  urea,  not  used  in  an,iiy:i 


Tiblo  Bj  (Concluded) 


Soli  Data,  b-  to  I'd- in.  Layer 


High -Mol jturc  Condition 


Wet -Season  Condition 


$  Depth 


At  Lowest  Ruling  Cone  Index 


Site  Environmental  Data 


Average 

Range 

Moisture  Con 
Atmos  Tension 

tent , 
Field 

Fl-M 

at 

Field 

Water 

Table 

Dry 

Density 

Low¬ 

est 

Topographic  Position 

Drainage 

Vegetation 

Cl 

HI 

RCI 

MC.  i 

Cl 

HI 

RCI 

0.005 

0.06 

Max 

Min 

Max 

in. 

ib/cu  ft. 

MC^ 

Sat. 

Cl 

HI 

RCI 

Slope,  la 

Surface 

Internal 

79 

0.77 

Dl 

32.0-36.8 

72-80 

0.48-0.  0 

35-77 

45.0 

37.4 

35.7 

11.9 

Upland  upper  slope 

7 

Good 

Good 

Herbaceous 

Undistu 

105 

0.73 

79 

31.lt-lj2.it 

85-147 

0.58-0.68 

53 -129 

50. 4 

39.1 

47.9 

12.2 

_ 

_ 

.... 

_ 

_ 

.... 

... 

Upland  ridge 

4 

Good 

Good 

Herbaceous 

Undistu 

.... 

... 

... 

37.  a 

34.9 

53.4 

16.7 

... 

.. 

... 

.... 

... 

... 

— 

... 

Upland  upper  slope 

4 

Good 

Good 

Spruce,  herbaceous 

Grazed 

Ho 

0.  1) 

158 

‘;0.0 

176 

0.90 

158 

61.1 

55-6 

68.5 

42.4 

96 

.. 

... 

.... 

— 

— 

.... 

... 

Upland  depression 

0 

Poor 

Poor 

Herbaceous 

Grazed 

118 

0.32 

99 

29^-33.3 

92-ibi 

0.78-0.89 

72-14 j 

47.3 

28.3 

34.3 

... 

_ 

.... 

_ 

_ 

.... 

_ 

Upland  lover  slope 

10 

Good 

Good 

Aspen/herbaceous 

Grazed 

100 

0.72 

72 

29.1-33.'* 

81-113 

0.6v-0.82 

49-86 

62.6 

38.6 

06.7 

16.0 

_ 

.. 

... 

.... 

_ 

— 

.... 

... 

Upland  upper  slope 

20 

Good 

Good 

As  pen/herbac  eous 

Grazed 

112 

0-73 

83 

26. 3-31*.  8 

92-139 

O.56-O. 92 

53-128 

46.3 

29.9 

35.3 

li.5 

... 

— 

_ 

.... 

... 

... 

— 

— 

Upland  lover  slope 

8 

Good 

Good 

Scrub  oak/ shrub 

Grazed 

128 

0.b9 

89 

29.*t-36.0 

103-148 

0.49-0.80 

61-118 

W  •  4 

49.2 

36.3 

9.4 

_ 

.. 

_ 

.... 

... 

... 

.... 

... 

Terrace  lover  slope 

0 

Good 

Good 

Aspen/berbaceous 

Undistu 

102 

0.50 

60 

19. 8-  21*.  8 

7b- 128 

0.49-0.72 

39-86 

46.6 

31.8 

24.7 

6.8 

— 

- 

— 

.... 

... 

... 

.... 

--- 

Upland  upper  slope 

20 

Good 

Good 

Scrub  oak/herbaceous  & 
shrub 

Undistu 

... 

.... 

... 

... 

... 

... 

... 

66.3 

56.6 

28.6 

11.6 

... 

__ 

_ 

.... 

... 

_ 

.... 

... 

Terrace  lover  elope 

0 

Good 

Good 

Pine  &  Juniper/herbaceous 

Undistu 

211tt 

i.22tt 

Swtt 

’-3. 1-16.2 

I95-238 

1.22-1.23 

238-293 

23.3 

23.2 

19.4 

6.5 

... 

.. 

— 

.... 

... 

... 

.... 

... 

Terrace  lover  slope 

4 

Good 

Medium 

Herbaceous,  sparse 

Undistu 

— - 

.... 

... 

... 

... 

... 

24.6 

23.2 

16.0 

6.2 

... 

-- 

— 

---- 

... 

— 

.... 

... 

Upland  ridge 

10 

Good 

Medium 

Bare 

Undistu 

200 

J.‘;6 

121 

23.2-26.1 

168-261 

0.38-0.80 

06-909 

27.3 

2b.  1 

26.5 

7.4 

_ 

— 

— 

.... 

— 

— 

.... 

... 

Upland  flat. 

0 

Good 

Good 

Herbaceous 

Hay 

111 

0.66 

72 

2i.3-23-2 

82-136 

0. 5^-0. 76 

55-87 

29.0 

2b.  9 

26.2 

... 

-- 

— 

.... 

... 

— 

.... 

... 

Upland  upper  slope 

5 

Good 

Medium 

Herbaceous 

Grazed 

126 

0.25 

32 

27.3-26.4 

119-138 

0.22-0.28 

26-39 

27.4* 

2j.4 

32.2 

.... 

tyj 

— 

— 

.... 

... 

— 

.... 

... 

Upland  depression 

0 

Poor 

Poor 

Herbaceous 

Grazed 

93 

0.h4 

46 

26.3-33.4 

64-177 

0. 32-0.80 

22-83 

39.7 

31.0 

29.4 

7.6 

... 

— 

— 

.... 

... 

— 

.... 

... 

Upland  upper  slope 

4 

Good 

Medium 

Pine 

Undisti 

.... 

... 

... 

— 

... 

_ 

31.4 

30.4 

32.4 

il.2 

1:4 

.. 

... 

.... 

... 

... 

.... 

... 

Upland  flat 

8 

Poor 

Medium 

Pine 

Undisti 

... 

.... 

... 

— 

... 

_ 

24.5 

23.0 

2b.  6 

13.3 

... 

-- 

— 

.... 

... 

— 

.... 

... 

Upland  upper  slope 

15 

Good 

Medium 

Pine 

Undisti 

... 

.... 

... 

— 

_ 

_ 

... 

28.3 

25.6 

28.8 

7.4 

_ 

.. 

— 

.... 

— 

— 

.... 

— 

Upland  upper  alone 

10 

Good 

Good 

Pine 

Undisti 

_ 

.... 

— 

... 

_ 

_ 

_ 

34.  i 

jl. 

23.9 

14.  j 

87 

.. 

_ 

.... 

_ 

_ 

.... 

_ 

Terrace  flat 

9 

Poor 

Poor 

Sparse,  herbaceous 

Grazed 

... 

.... 

... 

_ 

... 

... 

... 

31-5 

27- 

3:  .6 

11.8 

85 

.. 

... 

.... 

_ 

_ 

.... 

... 

Bottomland  flat 

0 

Poor 

Poor 

Herbaceous 

Grazed 

... 

.... 

... 

... 

... 

... 

... 

16.2 

30.0 

26.1 

6.b 

.. 

... 

.... 

_ 

_ 

_ 

... 

Terrace  flat 

0 

Medium 

Good 

Herbaceous 

Grazed 

6o 

0.2- 

14 

29.2 

0  0 

0. 2-* 

14 

46.4 

30.0 

43.6 

11.2 

\d(j 

.. 

... 

.... 

— 

_ 

.... 

_ 

Upland  upper  slope 

10 

Good 

Poor 

Pine 

Undisti 

... 

.... 

... 

... 

... 

... 

... 

39.o 

28. ) 

21.  t 

1..3 

... 

.. 

... 

.... 

_ 

— 

— 

— 

Upland  upper  slope 

fa 

Good 

Poor 

Wheat 

Cultivi 

235 

o.sr 

135 

32.V-33.5 

231-230 

.76 

90-lOl 

40.2 

37.  5 

4  '..2 

.1 

;  ‘ 

— 

... 

.... 

— 

--- 

---- 

... 

Bottomland  flat 

0 

Poor 

Medium 

Herbaceous 

Grazed 

101 

;.t>2 

OH 

32.7-36.,* 

fao-126 

.  ’j 

39-79 

SI. 6 

3b.  2 

45.J 

2,}.  fa 

-- 

... 

.... 

... 

... 

.... 

--- 

Upland  upper  slope 

12 

Good 

Medium 

Fallowed 

Cultivi 

— 

— 

— 

— 

_ 

_ 

_ 

_ 

_ 

.. 

_ 

.... 

_ 

_ 

.... 

_ 

Bottomland  flat 

0 

Poor 

Poor 

White  spruce 

Undisti 

... 

... 

... 

... 

_ 

... 

... 

_ 

.... 

.... 

... 

.. 

_ 

_ 

... 

_ 

... 

Upland  upper  slope 

32 

Gocd 

Medium 

Aspen 

Undlst 

... 

.... 

— 

— 

— 

— 

_ 

_ 

_ 

.... 

.... 

_ 

_ 

.... 

_ 

_ 

.... 

_ 

Upland  upper  slope 

32 

Good 

Medium 

Herbaceous 

Cultiv 

... 

— — 

... 

— 

... 

... 

— 

_ 

... 

.... 

.... 

... 

.. 

... 

.... 

_ 

... 

.... 

... 

Upland  ridge 

6 

Good 

Good 

Herbaceous/ shrubs 

Cultiv 

... 

.... 

... 

— 

... 

... 

— 

... 

_ 

.... 

.... 

... 

.. 

... 

_ 

... 

... 

.... 

... 

Upland  ridge 

0 

Good 

Good 

Alder-aspen 

Undlst 

— 

— — 

... 

— 

... 

... 

_ 

_ 

_ 

____ 

_ 

_ 

.... 

_ 

_ 

_ 

_ 

Terrace  Tlut 

0 

Poor 

Poor 

Bircb  &  spruce 

Undlst 

... 

.... 

... 

... 

... 

... 

... 

... 

... 

.... 

_ 

.. 

... 

.... 

... 

... 

.... 

... 

Up Land  lover  slope 

18 

Good 

Good 

Willow  4  birch 

Undisti 

... 

.... 

... 

... 

... 

... 

... 

_ 

_ 

.... 

.... 

... 

.. 

... 

.... 

... 

... 

.... 

... 

Terrace  flat 

0 

Medium 

Medium 

Aspen 

Undlst 

... 

.... 

... 

... 

... 

... 

... 

... 

... 

.... 

.... 

... 

.. 

... 

.... 

... 

... 

.... 

... 

Terrace  fiat 

0 

Medium 

Medium 

Herbaceous 

Cultiv 

... 

.... 

... 

--- 

... 

... 

... 

... 

... 

.... 

.... 

... 

- 

... 

... 

— 

... 

Bottomland  flat 

0 

Poor 

Poor 

Alder,  willow,  birch,  & 
spruce 

Undist 

— 

.... 

— 

— 

... 

— 

... 

_ 

_ 

.... 

.... 

_ 

.. 

_ 

.... 

_ 

_ 

.... 

_ 

Bottomland  flat 

0 

Poor 

Poor 

Herbaceous 

Cultiv 

... 

... . 

— 

... 

... 

... 

— 

_ 

... 

.... 

.... 

... 

.. 

_ 

.... 

_ 

... 

.... 

... 

Upland  lover  slope 

18 

Good 

Good 

Aspen 

Undist 

— 

— 

— 

— 

... 

... 

... 

_ 

_ 

.... 

.... 

_ 

_ 

_ 

_ 

... 

.... 

_ 

Bottomland  flat 

0 

Poor 

Po^r. 

Herbaceous 

Cultiv 

... 

... 

... 

... 

... 

... 

3.0  0 

32.1 

.... 

_ 

_ 

.. 

... 

.... 

_ 

... 

.... 

... 

Upland  fiat 

0 

Poor 

Poor 

Pine 

Undist 

... 

— 

... 

... 

... 

... 

... 

4b. 3 

J3-3 

.... 

_ 

... 

... 

.... 

... 

... 

.... 

... 

Upland  flat 

0 

Poor 

Poor 

Pine/spruce 

Undist 

... 

— - 

-- 

--- 

... 

4;  .7 

34.3 

.... 

.... 

... 

- 

.... 

... 

... 

.... 

... 

Upland  flat 

0 

Poor 

Poor 

Fir,  cedar,  pine 

Undist 

1 


Tibie  33  (Concluded) 


Site  Environmental  Data _ 

Eng. 


Hlgh-Molsture  Condition 
At  Love  at.  Rating  Con**  Index 


t  Depth 
Sat .  to 


1 

Mo  is 

ture  Content, 

,  at 

at 

Water 

Dry 

i/ov- 

i 

Atmos 

Tension 

Field 

Field 

Field 

Table 

Density 

eat 

mm 

RCI 

0.O05 

0.06 

Max 

Min 

Max 

in. 

lb/cu  rt 

MC,  jt  Sat. 

Cl 

RI 

RCI 

Topographic  Foe  It  I  on 

8-„.  "3 

35-77 

45.0 

37.4 

35.7 

11.9 

Upland  upper  slope 

3-  .80 

53-129 

50.4 

39.1 

47.9 

12.2 

... 

-- 

... 

. 

... 

- 

— 

... 

UpTShd  ridge 

... 

—  - 

37.8 

34.9 

53.4 

16.7 

... 

— 

... 

— 

— 

- 

-- 

... 

Upland  upper  slope 

>•90 

158 

61.1 

55-6 

68.5 

42.4 

96 

— 

... 

.... 

— 

- 

-- 

... 

Upland  depression 

3-0.89 

72-11*3 

47.0 

28.8 

34.3 

17.0 

— 

— 

... 

. 

... 

- 

-- 

— 

Upland  lower  slope 

3-  .82 

49-86 

62.6 

38.6 

36.7 

16.0 

— 

— 

— 

. — 

... 

- 

-- 

... 

Upland  upper  slope 

3-.  .92 

53-128 

46.0 

29.9 

35.3 

11.5 

— 

— 

... 

. 

— 

- 

-- 

... 

Upland  lover  slope 

J-U.0C 

61-118 

59.4 

49.2 

36.3 

9.4 

... 

-- 

... 

. 

... 

- 

— 

... 

Terrace  lover  olopc 

39-86 

46.6 

31.8 

24.7 

6.8 

... 

-- 

... 

. 

— 

- 

- 

... 

Upland  upper  slope 

9 

... 

66.9 

56.6 

28.6 

11.6 

... 

... 

. 

... 

. 

.. 

... 

Terrace  lover  slope 

238-293 

23.9 

23.2 

19.4 

6.5 

... 

-- 

— 

— 

... 

- 

-- 

... 

Terrace  lover  slope 

... 

24.6 

23.2 

16.0 

0.2 

— 

-- 

— 

. 

... 

- 

-- 

... 

Upland  ridge 

1-0. 8C 

66-209 

27-5 

26.1 

26.5 

7.4 

... 

-- 

— 

-  - 

— 

- 

-- 

— 

Upland  flat 

-J.76 

55-37 

29-0 

26.9 

26.2 

.... 

— 

-- 

... 

. 

... 

- 

— 

... 

Upland  upper  slope 

!-0.2o 

26-39 

27.4* 

23.4 

32.2 

.... 

89 

— 

... 

. 

... 

- 

-- 

... 

Upland  depression 

*-o.a 

22-83 

39-7 

31.0 

29-4 

7.6 

— 

-- 

... 

. 

... 

- 

-- 

... 

Upland  upper  slope 

-- 

— 

31-4 

30.4 

32.4 

11.2 

104 

-- 

... 

. 

... 

- 

— 

... 

Upland  flat 

-- 

— 

24.5 

23.0 

2o.6 

13.3 

... 

-- 

... 

.... 

... 

- 

-- 

... 

Upland  upper  slope 

— 

... 

28.3 

25.6 

23.8 

7.4 

— 

— 

... 

.... 

... 

• 

-- 

... 

Upland  upper  slope 

-- 

— 

34.1 

31.0 

28.-9 

14.3 

07 

-- 

— 

....  - 

... 

- 

.. 

— 

Terrace  flat 

-- 

— 

31.5 

27.0 

30.6 

11.8 

84 

-- 

— 

....  - 

... 

- 

-- 

... 

Bottomland  fiat 

— 

... 

36.2 

30.0 

26.1 

6. 6 

... 

— 

... 

— 

... 

- 

-- 

... 

Terrace  flat 

1.24 

14 

46.4 

30.0 

43.6 

11.2 

125 

-- 

... 

. 

... 

- 

-- 

... 

Upland  upper  slope 

-- 

... 

39.0 

26.9 

27.6 

10.3 

— 

-- 

... 

. 

... 

- 

■  - 

... 

Upland  upper  slope 

-0.  ’6 

90-181 

4o,2 

37.5 

4'  .2 

10.1 

1-  £. 

— 

— 

....  ... 

... 

- 

- 

... 

Bottomland  fiat 

-  .*’3 

39-79 

si. 5 

36.2 

45.0 

23.5 

•  - 

... 

. 

... 

- 

- 

... 

Upland  u|  per  slope 

-- 

... 

— 

— 

.... 

— 

-- 

— 

- 

— 

- 

- 

— 

Bottomland  flat 

— 

— 

... 

... 

.... 

— 

--- 

— 

— 

. . 

— 

- 

— 

— 

Upland  upper  slope 

-- 

... 

... 

... 

.... 

... 

— 

... 

. 

--- 

- 

- 

... 

Upland  upper  slope 

— 

... 

... 

... 

.... 

.... 

— 

-- 

... 

. 

- 

- 

—  - 

Upland  ridge 

... 

... 

... 

.... 

.... 

--- 

-- 

... 

. 

... 

- 

- 

... 

Uplani  ridge 

... 

— 

... 

---- 

— 

-- 

— 

... 

- 

— 

Terrace  flat 

i  Is 

... 

... 

... 

.... 

.... 

... 

— 

— - 

. 

... 

-- 

- 

... 

Upland  lover  3 lope 

r- 

... 

— 

— 

.... 

.... 

— 

— 

... 

- -  ... 

— 

- 

- 

— 

Terrace  flut 

m 

— 

... 

... 

— - 

.... 

— 

-- 

... 

. 

... 

— 

- 

... 

Terra  e  flat 

9 

— 

... 

--- 

.... 

.... 

... 

-- 

... 

. 

... 

- 

- 

... 

Bottomland  flat 

- 

... 

... 

... 

.... 

.... 

... 

... 

. 

... 

. 

... 

Bottomland  flat 

•- 

... 

... 

... 

.... 

.... 

... 

-- 

... 

. 

... 

-- 

- 

... 

Upland  lover  slope 

- 

— 

... 

... 

.... 

.... 

... 

-- 

... 

. 

... 

— 

- 

... 

Bottomland  flat 

*- 

... 

39.0 

32.1 

.... 

.... 

... 

— 

... 

. 

-- 

- 

... 

Upland  fo.a: 

... 

46.3 

33.6 

.... 

.... 

— 

— 

... 

. 

... 

— 

- 

... 

Upland  flat 

40.7 

34.3 

— 

... 

— 

. 

... 

-- 

... 

Upland  flat 

•  Drainage 

Conf. 

Land 

Slope  f 

Surface 

Internal 

Vegetation 

Land  Use 

7 

Good 

Good 

Herbaceous 

Undisturbed 

ID2b 

4 

'Good 

Good 

Herbaceous 

Undisturbed 

IVB1 

M 

Good 

Good 

Spruce,  herbaceous 

Grazed 

IVB1 

0 

Poor 

Poor 

Herbaceous 

Grazed 

ID2b 

10 

Good 

Good 

Aspen/he rbaceous 

Grazed 

IVA2 

20 

Good 

Good 

Aspen/herbaceous 

Grazed 

TVA2 

a 

Good 

Good 

Scrub  oak/ shrub 

Grazed 

IVA2 

a 

Good 

Good 

Aspen/berbaceous 

Undisturbed 

VF 

20 

Good 

Good 

Scrub  oan/herbaceous  4 

Undisturbed 

IVB1 

0 

Good 

Good 

shrub 

Pine  4  Juniper/berbaceous 

Undisturbed 

IIC1 

4 

Good 

Medium 

Herbaceous,  sparse 

Undisturbed 

I  IF 

10 

Good 

Medium 

Bare 

Undisturbed 

IVA2 

0 

Good 

Good 

Herbaceous 

Hay 

IIIA 

5 

Good 

Medium 

Herbaceous 

Grazed 

IVC3 

0 

Poor 

Poor 

Herbaceous 

Grazed 

ivc3 

Good 

Medium 

Pine 

Undisturbed 

IIIA 

a 

Poor 

Medium 

Pine 

Undisturbed 

IIIA 

15 

Good 

Medium 

Pine 

Undisturbed 

IIIA 

10 

Good 

Good 

Pine 

Undisturbed 

IIIA 

0 

Poor 

Poor 

Sparoe,  herbaceous 

Grazed 

IICl 

0 

Poor 

Poor 

Herbaceous 

Grazed 

IIB1 

0 

Medium 

Good 

Herbaceous 

Grazed 

IICl 

10 

Good 

Poor 

Pine 

Undisturbed 

IIIA 

6 

Good 

Poor 

Wheat 

Cultivated 

IIIA 

0 

Poor 

Medium 

Herbaceous 

Grazed  and  cultivated 

IEB1 

1? 

Good 

Medium 

Fallowed 

Cultivated 

IIIA 

J 

Poor 

Poor 

White  spruce 

Undisturbed 

IIBl 

32 

Good 

Medium 

Aspen 

Undisturbed 

IVB2 

32 

Good 

Medium 

Herbaceous 

Cultivated,  idle 

.... 

b 

Good 

Good 

Herbaceous;  shrubs 

Cultivated,  idle 

IIIA 

0 

Good 

Good 

Alder-aspen 

Undisturbed 

IIIA 

Poor 

Poor 

Birch  4  spruce 

Undisturbed 

VF 

:b 

Good 

Good 

Willow  4  birch 

Undisturbed 

IIIA 

0 

Medium 

Medium 

Aspen 

Undisturbed 

VF 

0  . 

Medium 

Medium 

Herbaceous 

Cultivated,  idle 

VF 

0 

Poor  . 

Poor 

Alder,  villov,  birch,  4 

Undisturbed 

IIBl 

0 

Poor 

Poor 

spruce 

Herbaceous 

Cultivated,  grazed 

IIBl 

18 

Good 

Good 

Aspen 

Undisturbed 

IIIA 

0 

Poor 

Poor 

Herbaceous 

Cultivate,  grazed 

IIBl 

0 

Poor 

Poor 

Pine 

Undisturbed 

ID3 

0 

Poor 

Poor 

Pine/ spruce 

Undisturbed 

m3 

0 

Puor 

Poor 

Fir,  cedar,  pine 

Undisturbed 

H>3 

Table  B3 


>UJ*W 


At  Lowest  f€I 


Sharkey 

Shuriiey 


Washington 
Washington 
Washing t.  r. 


Sharkey 

Sharkey 

Sharsey 


Ir.viepend' 


•  Ci-i^tK-na&l*.  vii  n  .t  . :;«-i  ir.  an.*i Lysis. 

*  iiis;le  siu-  reading. 


1 

Ml, 

t  at 

Jfc  Sat 

Hlf'J»4lol;;tun'  Co. 
At  Lowest  RCI 

.lit  .o; 

Site  Environmental  Data 

■and  it  ion 

A  unon 

at  0 

Depth 

low- 

££ _ 

Tension 

Atmos 

to  Water  MC 

«?::t 

Slept 

Drainage 

R1 

K I 

_ 

2 .  Ji 

Tension  Tat-le,  in.  X 

Cl 

HI 

P.CI 

'ropLv.fuplil  *  R-sltlon 

i 

Surface 

internal  Vegetation 

Land  Use 

Southern 

Reckon 

... 

27.  t* 

20. 

104 

. 

... 

.... 

.... 

Ter  race  flat 

13 

Poor 

Medium 

Herbaceous 

C  ul 1 1 va  ted  hay 

IIB2 

... 

-  - 

j,.u 

20.2 

108 

— 

... 

--- 

Terruee  Tint 

u 

Poor 

Medium 

Herbaceous 

Lawn 

IIB2 

... 

— 

c  /  .  x 

... 

—  - 

— 

.... 

— 

Terruce  1‘lat 

0 

Poor 

Medium 

ileroaceuuu 

Cultivated,  idle 

IIB2 

.02* 

17-* 

3-8 

2-9  • 

102 

JJ.9 

172 

1.02 

175 

Terrace  flat 

0 

Puor 

Medium 

Herbaceous 

Hay  (air{-ort; 

IIB2 

.72* 

12t>t 

— 

---- 

— 

-  - 

— 

.... 

— 

Terrace  j'lut 

u 

Good 

Good 

Herbaceous 

Lawn 

IIB2 

.95 

:»2 

57.7 

55-7 

112* 

6  51.7 

98 

0.93 

:I1 

Bottomland  flat 

0 

Poor 

Poor 

Ha rl wood,  dense  understory  forest 

Undisturbed 

I IB3  or  1 

.99 

71 

>6.0 

55-2 

104 

0  bu.O 

73 

O.'-JC 

6b 

Bottomland  flat 

0 

Poor 

Poor 

Hardwood,  dense  und oratory  forest 

Undisturbed 

IIB3  or  1 

.ad 

VA 

40. 5 

A  .2 

li'i 

— 

... 

.... 

... 

Bottomland  flat 

0 

Poor 

Poor 

Ha  rl  wood  forest 

Partly  logged 

IIBJ  or  1 

,'J6 

lot) 

5'.  2 

48.4 

ii  j* 

.... 

... 

.... 

... 

Bottomland  flat 

0 

Pour 

Puor 

Herbaceous 

Lxiwn 

I  LB4b 

•ID 

.»■'« 

*4.1 

46.6 

ldl 

— 

.... 

.... 

... 

Bottomland  Mat 

Ij 

Poor 

Poor 

Herbaceous 

Grazed 

IIB4b 

•  >9 

2o6 

2-.  v/ 

22.6 

lOj 

2‘;.o 

2uO 

l.JU 

2u0 

Terrace 

0 

Poor 

Good 

Heraaceous 

Undisturbed 

IIB2 

.96 

12v 

27.  r 

26.4 

9« 

28.1 

119 

0.95 

113 

Terrace 

u 

Po..r 

Good 

Herbaceous 

Grazed 

97 

123 

J2.2 

31-5 

j.7.1 

126 

■j.  >0 

121 

Bottomland  Mat 

Poor 

1*0*9  r 

Herbaceous 

Undisturbed 

97 

122 

34.0 

yo 

— .  - 

... 

.... 

... 

Bottomland  flat 

.* 

IW 

M'.-dluffi 

HerjaeeouC 

Undi slurb vd 

IIB4b 

3 

2  7 

3-* 

26.4 

<3 

— 

... 

.... 

Upland  rldrfe 

0 

Good 

Good 

Ha  rl  wood  forest 

Undisturbed 

iriAi 

<>*» 

173 

20.1 

26.0 

1j4 

— 

... 

.... 

... 

Upland  ridge 

3 

Good 

Poor 

Locust  plantation 

Undisturb'.d 

IIIA1 

6y 

h 

3—8 

25).  J 

low 

31.2 

Iuvj 

0 . 04 

04 

Upland  upper  slop** 

3: 

Good 

Med -goo-i 

Ila  rl  wood  forest 

Undisturbed 

1 1  LAI 

64* 

Of* 

M  .0 

24 . ; 

.'0 

— 

... 

.... 

... 

Terruce  slope 

8 

Good 

Med -good 

Herbuceous 

Grazed 

IIC1 

-- 

--- 

22. 3 

14.2 

ct 

— 

... 

.... 

... 

Terrace  flat 

0 

Med  I  urn 

Medium 

Heroaceous 

Undisturbed 

IIC1 

-- 

“•  ' 

10. 8 

*> 

— 

— 

.... 

... 

Terrace,  ,f  iu.t 

u 

P  r 

Poo  r 

Herbaceous 

Grazed 

IIC1 

-- 

... 

2c.  * 

24.  „ 

■a 

— 

... 

.... 

... 

Terrace  flat 

u 

Poor 

•Poor 

Herouecuus 

Grazed 

IIC1 

55 

';1 

2  *.i* 

27.6 

0  '•* 

6  33  ■  7 

61 

•33 

2 . 

Bottomland  flat 

Pour 

!'  00  r 

liar! wood  forest 

Undisturbed 

IIC1 

52 

•tc 

3’  -t4 

32.0 

j  2* 

4.;  3'*.  4 

67 

L  .46 

ji 

Bottomland  flat 

Poor 

Poo  r 

Hariwood  forest 

Und iuturbtd 

IIC1 

76 

)d 

2o. ; 

24.9 

ft 

— 

... 

.... 

... 

Upland  upper  aTpe 

4 

Good 

Good 

Herbaceous,  scattered  trees 

Undisturbed 

IVC1 

C3 

174 

•.  .0 

46.8 

1  5 

— 

... 

.... 

... 

Upland  upper  slope 

« 

Gv)o<i 

Good 

L.b. oily  pine  and  oar. 

L ogged 

IVC1 

62* 

”2* 

22. j 

2o.b 

to 

— 

... 

.... 

... 

Upland  flat 

•loud 

'Mod 

L^n.olly  pine,  gum  and  pine  under story 

Undisturbed 

IIC1 

— 

— 

2c.  2 

ly.o 

•34 

-  - 

— 

.... 

— 

Terrace  Mat 

Poor 

P:»  9  r 

Herbaceous 

Grazed 

IIC1 

Id* 

2-t 

22. h* 

2'.  .4 

IS.* 

J6. 

131 

.  ib 

24 

B  'ttomlaud  flat 

Poor 

Poo  r 

W.  U.  v  and  oar.,  may.viv  aiders  to  ry 

Undisturbed 

1IC1 

87* 

it.6t 

c**,  0 

21.7 

>0 

-  .... 

... 

.... 

... 

Upland  xp,>er  fiat 

3 

fiOod. 

G*  >i -Oed 

^>liMte^i  lotl/liy  pine 

Undisturbed 

IIC1 

It  It 

4l* 

24 .  - 

230 

06 

24. 

X  V 

..•*i 

-X 

Upland  -pptr  slope 

4 

Goo  i 

Good -oed 

Herbaceous 

Grazed 

IIC1 

16* 

l-.tut 

21.- 

15.0 

07 

— 

... 

.... 

... 

Terruce  si  pe 

•;..oi 

Gotti 

Lji/.^lxy  pine,  sweet  gun,  and  ‘.-ai* 

Undisturbed 

IIC1 

55 

*3 

cl.l 

1.*.  V 

.*•; 

-  - 

— 

.... 

Terra  e  t.u» 

io-yl 

Good 

Heroaceous 

Undisturbed 

IIC1 

35 

6c 

19. J* 

.7.0 

6t* 

■1;  t..*. 

-37 

•  20 

3- 

Terrace  f.at 

P  r 

Poor 

Herbaceous  with  uune  trees 

Undisturbed 

I1C1 

63 

113 

it.,  t 

i-'  -3 

&: 

-  - 

— 

.... 

— 

Up l.an  1  upper  fiui' 

2 

'*»•>.  d 

Good 

Herbaceous 

Unai sturbed 

IVC2 

97* 

2jj* 

i  i.7 

15.0 

— 

... 

.... 

... 

Terrace  si.  pe 

4 

Mc-J  1  j- 

Poor 

Herbaceous 

Undisturbed 

IVC2 

“• 

— 

-G.  j 

13-“ 

03 

-  - 

— 

.... 

— 

■Jp.'il.-i  .j  I S.  •• 

' 

;• 

G*a**i 

L/t.«/lly  p;r.e,  herviceuun  urderstory 

Undisturbed 

I  VC  2 

38* 

29  0* 

22.0 

x-;. 

.to 

— 

... 

.... 

... 

Jpx-ar.d  u;.-per  slope 

6 

Good 

Good 

l/u.-iglea f  pine,  LeroaceoxS  ui.-ierstory 

Undisturbed 

IIC1 

>6* 

i^.ft 

*0.c 

3***  > 

.'3 

— 

--- 

.... 

B-  *  Comiu.vi  flat 

Good 

Good 

ihtrlwood  forest 

Undisturbed 

IIB1 

>2* 

i7t* 

20.  C 

21..- 

i2 

— 

... 

.... 

... 

•Jpiar.l  upper  slope 

Good 

Med  lxm 

Ix/ngleaf  pine,  nertaceous  ui.derstory 

Undisturbed 

IIC1 

— 

2/.0 

c  . .« 

1  .■* 

-  .... 

... 

.... 

... 

B  .  ttoaliw.d 

P  >r 

Good 

iit-rbu  ce*j’x3 

Undisturbed 

i  m2 

53 

in 

Cj.  . 

/d 

...  - 

— 

.... 

— 

Upload  upper  slope 

Guo  J 

Me»i  i  .20 

Herbaceous 

Grazed 

IICl 

s1* 

66 

2.*.  y 

cO .  . 

i  •*. 

2o 

•  3  ■ 

Upland  f *a*. 

Poor 

Poor 

Herbft  *e*/us 

Grazed 

IICl 

c-.t 

*-•4 . 2 

x^c 

— 

... 

... 

.  e.-rt  *e  Mat 

P  /or 

Poor 

L/t  liy  pine 

Undisturbed 

IICl 

c* .  • 

2->.c 

«0 

— 

... 

—  — 

... 

Terra  «•  .at 

?:*or 

Poor 

Grazed 

IICl 

C4. 2 

22.3 

Oj 

—  .  .  • 

4  ; 

,.2d 

dt 

Terrace  fiat 

0 

i's^r 

Poor 

Heraa  :cous 

Grazed 

IICl 

3&t 

cl* 

cc.o 

CX. 

A 

— 

... 

.... 

... 

Te-ra-v  fiat 

P  ,r 

Medium 

L»/i/.xlly  pine,  !,>.TWice  us  ir.ders to ry 

Undisturbed 

IICl 

I2t 

152* 

2-. 4 

2. . .. 

j : 

—  - 

— 

.... 

— 

Upland  fiat 

i  -o  S  -med 

G*  /■i-c*.d 

Herbaceous 

Lavr. 

I  VC  3 

J6* 

it  y* 

22.: 

i  * 

-  '<• 

..CO 

i.t-t 

Upland  .;;er  ui 

3 

P  ••  r  Bed 

Herbaceous 

Hay 

IVC3 

“ 

.... 

Upland  ,ppvr  rl  pe 

»•  A 

;  .or 

h'-rbaceucs 

Hay 

IVC3 

-  - 

33-* 

dj--> 

-  - 

— 

.... 

... 

3-  v. .min;  1  f.at 

Poor 

P  •  r 

Heroa  t--  ns 

Grazed 

IIB1 

17 

C*» 

3  •  - 

;i.2 

— 

... 

— 

... 

Upiar.J  .j  ;«  r  si  ; e 

*. 

*>.«••! 

Good 

pint --iArdw'  o*i 

Undisturbed 

IIIA1 

>3 

i  .2 

C  (  .  c 

*:■ 

— 

... 

.... 

... 

Upland  upper  j  1  j. •  * 

G-.-.d 

>G*v  i-me  i 

M. j  ini'-nardvo-  -i,  j.erou'  *-  ,s  2.1*  r:  *  ry 

Grazed 

rvc3 

3-"  - 

403 

-  - 

— 

.... 

— 

B  *.  •  .m.ttx.d  !  .a* 

P  /.  r 

M-f.  a 

Heraa.-fx'.u 

Fallow 

imi 

■1 

1.  ; 

3~»- 

3-  - 3 

— 

... 

— 

... 

T'-rra 

Mt-d  .  C3 

r  »•  r 

Jiariv.Atd  forest 

Grazed 

1  vc  3 

>7 

ili 

' 

2t .  4 

*■  j ) 

2 

Terra  -  f.a*. 

T  -i 

P  or 

Herbaceous 

Grazed 

imi 

;6 

jt- 

:  •  - 

wt..  3 

-••2 

* 

..'p.ani  xj  per 

: .  d 

P  r 

Heraa':  eo  1.3 

Kay 

IVC3 

>2 

3  -2 

2  *.0 

x-  2..  . 

.  '2 

• '  9 

*'  • 

Up. and  Mat 

P  .  r 

P  or 

Herba  •e«/xS 

Hay 

IVC3 

-*'*  * 

- 

— 

— 

Up xur.d  f.a- 

Met:  us 

iiariv  .!  f  rest 

Undisturbed 

IVC3 

12 

IT:. 

C-.  .• 

2',.7 

•3* 

3  .f 

.c  t 

i .  26 

Ujlar.i  .p;-r  ui  ;e 

*»•-«'  a1 

:*v  r 

L  t .■  ily-siior*  x*.*nf  pint,  tr^sr.  .n ie .-story 

Undisturbed 

IVCl 

9 

3"- 

...  - 

... 

—  — 

... 

Upland  Mat 

p 

Me-;-g  1 

o-t.  .1/  ;.:nv 

Undi sturbed 

IV  Cl 

>7 

•  ** 

•“ 

‘3* 

---  * 

x  2 

•  *6-. 

-- 

Up  .am  :  .a* 

r'  • .  r 

Poe  r 

Mixe-i  tjtriv  ud  and  .virawi-d  aiders*  -ry 

Undisturbed 

IVCl 

3 

-**3 

2  .*. 

24.6 

.2f 

x.  / 

.22 

xp.at.d  fiat 

r 

r 

H  .-ba 

Cultivated,  idle 

IVCl 

1 

cc 

4 : " 

•  * 

*3 

Terra  —  f.at 

<- 

r  d-me’J 

M*di  us 

Herra  -i* .  «s 

Hay 

IICl 

- 

— 

2**  .2 

1.1. 3 

0, 

-  - 

— 

.... 

— 

B-  •  *  .m.m.d  fiat 

}'A  r 

M*.*d  us 

Heroa;  ».v .. 

tIBl 

2* 

-  •* 

t*«. 

22.  •• 

#* 

— 

... 

.... 

... 

Terra  *.*  s.  pe 

■3 

-i 

K  e.-ta :  tv  .  .1 

Hay 

IICl 

6 

2,. 

cO.c 

2  > .  2 

A-*- 

— 

... 

.... 

... 

'J;  land  s..,;- 

;  ■  >d 

i  r 

Heraa  •*.vxS 

Grazed 

IVC3 

" 

— 

2'..  • 

21.2 

6 

-  - 

— 

— 

— 

plan..'  .;}•-•*■  jlf  ;v 

i 

a 

2-od 

Mixed  |  .ne-nar-Jw  ....  J ,  nerna  .3  .1.  *  ry 

Undisturbed 

IVC3 

1 

2ti 

2>.  :* 

2'3 . 2 

111* 

-  - 

... 

.... 

land  fxu* 

P  .r 

Herattccv  .s 

Graze! 

IV  A  6 

6* 

263* 

Oc.t 

3 .  .c 

— 

... 

— 

... 

•p^u.d  xj. }  •- r  fiat 

n 

;  u  j 

Mo.!-;  a.  or 

HerbtiCTi.  .s 

Grazed 

IVA6 

3  .- 

CO.* 

4-4  * 

-  - 

— 

— 

'plan!  .jp«*r  f.at 

•• 

r 

P  *  9.- 

H**r:*a?eo...; 

Grazed 

IV  A  6 

2 

cc.  . 

d , . 

— 

... 

.... 

... 

B.  t'  R.an  i  l\ji* 

3 

;  *  r 

M--3  1  ..-n 

Herwi  i.-v .  .s 

Grazed,  experimental  plot 

I1B1 

C 

2* .  • 

«>* 

-  c  .,. 

- 

.  .2c 

Terra  5  .at 

M**i  JL 

M«*!-g  .  ‘ 

Herbiiw  .s 

Cultivated,  idle 

IIB1 

3  ••* 

... 

— 

... 

.... 

... 

Up. and  : .at 

P  -r 

Poor 

Har:v  -A  f  .-••  t 

Undisturbed 

R7C3 

7 

3  « 

34-  - 

x  .0 

— 

... 

.... 

... 

La:.  1  5  •  r  .  pv 

3 

M*-:;  us 

or 

Hcr'*a  ••  .s.  f*-w  j  i.M  .  <-i>i * : r,g.; 

Undisturbed 

IVC3 

:5  •; 

-'■*  •  - 

*  " 

33- 

.  7 . 

Terra—  f.at 

r  •  r 

P-  .r-r 

Her:*acevas 

Cultivated,  idle 

IBl 

L 

2t  .  . 

-  '.3 

ij 

c..„ 

*-*• 

Upland  fia* 

P  •  r 

i ;  r 

Heraa  •*•  xS 

Lawn 

IVC3 

L 

A-»i 

2-  .  * 

c**. . 

*  3 

•  • 

*3 

)1oV.  m.und  f.at 

1  •  r 

P  .0  r 

Ha.-iv.od  f  rest 

Undisturbed 

IIB1 

L 

X  ' 

c;  .c 

2x.t 

.<i 

— 

... 

— 

Ip.r.ni  ri-Uv 

3 

•  s 

Good 

L -tv  liy  pine,  r.erbu--*i  .a  .i.i-rst  ry 

Undisturbed 

rvc3 

J 

.... 

200 

... 

— 

... 

.... 

... 

Upland  f.at 

Med .  un 

M  .a!  t  ua 

j'«  roa.-«.;,fl 

Cux t i vu  t  ed ,  idle 

i  vc  3 

-M3 

**•  •  1 

-  - 

— 

.... 

— 

Up.und  upper  s..p<- 

3 

!k/.*d 

Good 

Har-.w*^/-!  forest 

Undisturbed 

IYC3 

l 

- 

.... 

23 -o 

... 

4.  jd‘C 

* 

-  •  3" 

h*. t  jnlar.d  Mu' 

Poor 

;  *  «<r 

ifi-raaeoms 

Grazed 

imi 

c  • 

2C.i 

>0* 

.  3  •  • 

B-  •  v  mi  nr*!  fiat 

.<  r 

P  or 

Herba  -evxS 

Cultivated,  Idle 

imi 

*  '** 

2-*  0 

// 

— 

— 

.... 

— 

Upxun«i  xpjer  u  i  j.<- 

•* 

;  i 

Goo-i 

M i x nl  p in.- fia rd wi. >i 

Undisturbed 

ivc3 

J 

2**.  ;* 

22 .  •* 

!•.  * 

-  2;.. 

.0 

:  3 

0> 

Terruce  fia' 

Pu  r 

P  ->r 

Her:»ac*va3 

Hay 

IICl 

33 

2 .  .  t  * 

13.5 

>8* 

2 1 .  - 

.0 

.32 

3t 

Terrace  flat 

Poor 

Poor 

Herbaceous 

Grazed 

IICl 

-  -3 

2  c  .<. 

23.8 

-  - 

— 

.... 

... 

'Upland  rJd*v- 

3 

fr>.  -i 

G*/od 

Hariwood  forest 

Undisturbed 

ivc  3 

*dt 

3*  •  3 

2c. 

)) 

t  3-  •  2 

xO- 

.'♦f. 

71' 

Bottom. and  f.at 

Poor 

Poor 

Heroaceous 

Grazed 

imi 

... 

21.'; 

13.1 

A 

— 

... 

.... 

Terrace  si  pe 

2 

>9,  *d 

Good 

Herbaceous 

Grazed 

IICl 

3# 

i  . 

yy 

. 

... 

.... 

... 

Terrace  si  pe 

j 

Ked-g  /«^.l 

Good 

IlcrOaoeous 

Cultivated,  grazed 

IICl 

{ •'o:.*. '.  r.  ^ 
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Soil  Data, 

6-  to  12-in.  Layer 

USD  A 

$  S»'.. 

High-Moisture  Condi t if 

Soli  Map 

0-  to 

uses 

Or- 

Ml,  %  at 

At  Lowest  RCI 

Locntion 

Identifl- 

6-ln. 

Topog- 

USDA 

Atterberg 

ganic 

Dry 

Wet -Season  Condition 

Atmos 

at  0 

Depth 

Site  County 

No.  State  or  Pariah 

cation 

USDA 

rui'liy 

Texture  by  Wt,  i  $ 

Limits 

Cont 

Denalty 

Average 

Tension 

Atmos 

to  Water  MC 

Soil  Series 

Type 

Class  Type 

Sand  Silt  Clay  Fines 

LL  PL  PI  Type 

lb/cu  ft 

MC,  i  CI  HI  RCI 

o  o,~oS 

Tension 

Table,  In.  %  CI  HI 

Southern  Region  (Continued) 


241 

Term. 

Madison 

Carroll 

SiL 

Low 

SIL 

10 

68 

22 

96 

30 

21 

9 

CL 

0.2 

99.9 

22.8 

233 

0.71 

166 

25.4 

23 .4 

102 

--- 

. 

242 

Haywood 

G  renada 

S1L 

High 

SiL 

3 

73 

24 

100 

33 

22 

11 

CL 

0.4 

92.4 

28.1 

153 

0.69 

106 

29-4 

26.3 

98 

— 

-  ...  ... 

243 

Haywood 

Wuverly 

SIL 

Low 

SiL 

25 

56 

19 

81 

28 

23 

5 

ML 

0.8 

93.0 

23.6* 

2371 

0.50* 

1181 

30.2 

26.4 

102 

— 

-  -  - 

244 

Fayette 

Memphis 

SiL 

High 

SiL 

8 

67 

25 

99 

34 

21 

13 

CL 

0.6 

85.5 

26.2 

149 

0.70 

103 

35-0 

28.1 

99 

— 

-  -  - 

245 

Fayette 

Waverly 

SiL 

Low 

SIL 

6 

61 

13 

100 

29 

25 

4 

ML 

0.6 

9i.e 

30.6 

281 

0.53 

14  9 

30.2 

27.8 

100 

0 

31.4  2e±  0.3 

246 

Miss. 

Marshall 

Calloway 

SiL 

low 

SiL 

10 

71 

19 

97 

34 

24 

10 

ML 

0.6 

88.0 

30.2 

189 

0.55 

103 

.... 

29.4 

— 

— 

-  -  ... 

247 

Marshall 

Grenada 

SiL 

Low 

SiL 

8 

67 

25 

98 

34 

23 

11 

CL 

0.5 

92.4 

29.6 

l6l 

0.69 

111 

29.0 

27.1 

97 

... 

30.9  155  0.6 

248 

Marshall 

Calloway 

SiL 

Low 

SiL 

8 

66 

24 

98 

35 

24 

11 

ML 

0.5 

91.1 

31.0 

164 

0.65 

107 

30.0* 

28.0 

98* 

... 

31.2  160  0.; 

2-9 

Marshall 

Grenada 

SIL 

High 

SIL 

7 

70 

23 

99 

34 

23 

11 

CL 

0.7 

92.4 

27-9 

128 

0.55 

123 

24.4 

27.7 

98 

... 

— .  . 

250 

Pano la 

Loring 

SiL 

High 

SiCL 

6 

65 

29 

97 

-- 

-- 

HP 

ML 

0.5 

86.8 

26.4 

185 

0.76 

141 

31.0 

27-3 

91 

... 

— . - 

251 

Panola 

Collins 

Si 

Low 

SI 

lo 

81 

9 

95 

-- 

-- 

HP 

ML 

..8 

83.7 

---- 

— 

.... 

— 

36.3 

30.7 

105 

— 

-  — .  ... 

252 

Panola 

Carroll 

SiL 

Low 

SIL 

10 

75 

15 

96 

34 

19 

15 

CL 

0.6 

86.2 

23-7* 

300+ * 

0.861 

25&*-i 

— 

27.4 

--- 

... 

-  -  - 

253 

Panola 

Carroll 

SiL 

Low 

SiL 

10 

77 

13 

99 

29 

24 

5 

KL 

0.5 

94.3 

26.5 

279+ 

0.59 

171- 

28.4 

25-7 

100 

... 

.  . 

254 

Panola 

Memphis 

SiL 

High 

SiCL 

5 

t>4 

31 

100 

42 

24 

18 

CL 

0.4 

91.1 

---- 

— 

.... 

... 

37-6 

28.1 

106 

... 

255 

Panola 

Olivier 

SiL 

Lew 

SiL 

13 

67 

2o 

92 

34 

23 

11 

CL 

0.6 

89.9 

27.7 

127 

0.54 

66 

.... 

27.4 

--- 

... 

28.0  I08  0.4 

256 

Panola 

Hymon 

SIL 

Low 

SiL 

15 

72 

13 

95 

22 

20 

2 

ML 

c.6 

92.4 

---- 

... 

... 

30-9 

26.0 

103 

... 

-  ...  ... 

257 

Qui tman 

Dundee 

SiL 

low- 

SiCL 

13 

55 

32 

98 

46 

24 

22 

CL 

1.4 

93.6 

—  - 

... 

---- 

... 

30.0 

28.2 

103 

- .  . 

253 

Qui tman 

Dundee 

SIL 

Low 

SiCL 

11 

54 

35 

96 

43 

25 

18 

CL 

0.6 

95.5 

---- 

... 

—  * 

... 

32.4 

29.3 

115* 

— 

. —  - 

259 

Qui  tman 

Dowling 

C 

low 

C 

20 

25 

55 

85 

91 

42 

49 

MH 

5.1 

59.3 

—  — 

... 

.... 

... 

71-5 

68.6 

122* 

... 

— . — 

260 

Qui tman 

Sharkey 

SIC 

Lew 

C 

J 

33 

53 

99 

62 

£8 

54 

CH 

1.2 

83.7 

— 

— 

.... 

— 

43.0 

40.1 

116* 

... 

-  ...  ... 

261 

Qui tman 

Dundee 

SiL 

Ia-v 

CL 

20 

51 

29 

97 

42 

22 

20 

CL 

0-9 

95.5 

---- 

— 

- --- 

— 

30.4 

28.6 

109 

— 

-  ...  - - 

301 

Ala. 

Washington 

Cuthbert 

SL 

High 

XL 

50 

26 

24 

b2 

26 

15 

11 

CL 

j.6 

100.5 

19-1 

161 

0.86 

136 

20.9 

16.5 

85 

... 

-  ...  - 

302 

Washington 

Rains 

SL 

Low 

SL 

feu 

32 

6 

54 

17 

-- 

HP 

ML 

0.8 

98.6 

21.6 

122 

0.57 

72 

22.2 

19.6 

37 

26 

22.1  112  0.3 

303 

Washington 

Lynchburg 

SL 

Lev 

SL 

64 

25 

11 

53 

18 

— 

HP 

ML 

..0 

1j6.8 

19.6 

134 

0.56 

77 

19.9 

16.7 

96 

... 

22.3  100  0.5 

304 

Washington 

Iuka 

SIL 

Low 

SiCL 

.1 

57 

32 

P 

4  <4 

23 

21 

CL 

1.2 

92.4 

28.61 

1721 

0.831 

151* 

29-5 

27.7 

99 

... 

28.6  172  0.8 

305 

Clarke 

Kershaw 

S 

High 

S 

0 

4 

3 

-- 

-- 

HP 

SP-3M 

.8 

>5.5 

Q.o* 

133* 

1.054 

1 451 

24.1 

8.2 

37 

— 

. . — 

306 

Clarice 

Greenville 

L 

High 

CL 

**'. 

27 

33 

64 

33 

13 

20 

CL 

0.7 

97.4 

21.4* 

149* 

0.861 

1311 

23.4 

20.1 

89 

... 

-  -  ... 

307 

Clarice 

Magnolia 

LS 

High 

SL 

7o 

16 

14 

4  5 

17 

-- 

HP 

SM 

1.0 

9*1.9 

---- 

— 

—  - 

... 

24.4 

16.9 

87 

— 

308 

Clarke 

Sawyer 

LS 

High 

LS 

81 

14 

5 

24 

15 

-- 

HP 

SM 

0.7 

94.3 

17.9' 

I2d* 

1.401 

179* 

27.1 

15.6 

95 

— 

-  -  ... 

309 

Clarke 

Orangeburg 

LS 

High 

SL 

78 

43 

/ 

27 

12 

-- 

HP 

CM 

1.0 

108.0 

.... 

... 

.... 

... 

20.7 

12.2 

103 

... 

31- 

Monroe 

Cahaba 

LS 

Low 

SL 

74 

11 

} 

33 

17 

-- 

HP 

SM 

0.6 

95-5 

---- 

... 

.... 

... 

23-2 

16.0 

85 

... 

-  ...  ... 

311 

Monroe 

Ora 

SL 

U  v 

SCL 

50 

27 

23 

55 

24 

12 

.2 

CL 

0.70 

98.0 

16.61 

1131 

1.111 

125* 

22.5 

15.8 

87 

— 

-  -  - 

312 

Conecuh 

Red  Bay 

SL 

High 

SL 

68 

12 

20 

38 

21 

11 

10 

SC 

0. 46 

84.9 

18.21 

133* 

0.901 

1201 

31.6 

19.1 

89 

— 

. . - 

313 

Conecuh 

N  rfolk 

LS 

High 

LS 

7\i 

15 

b 

27 

13 

-- 

HP 

SM 

0.46 

106 . 6 

---- 

— 

.... 

— 

19.7 

12.9 

95 

— 

-  -  — . 

314 

Conecuh 

Bibb 

SL 

U.  w 

SL 

72 

20 

Q 

35 

-- 

-- 

HP 

1.35 

95.5 

---- 

... 

.... 

... 

23-1 

18.1 

83 

... 

-  ...  - 

315 

Coffee 

Orangeburg 

S 

K :  gi. 

LS 

68 

5 

7 

2. 

14 

-- 

HP 

SM 

0.4b 

101.1 

---- 

— 

... 

21.1 

9.3 

85 

— 

-  ...  ... 

316 

Henry 

Norfolk 

SL 

High 

SL 

73 

14 

Ij 

31 

13 

-- 

HP 

SM 

0.7c 

114 .  •> 

---- 

... 

---- 

... 

15.6 

13.8 

93 

... 

-  ...  ... 

317 

Henry 

Norfolk 

LS 

H .  gh 

IS 

83 

i 

6 

24 

.j 

-- 

HP 

SM 

.46 

106.1 

---- 

... 

.... 

... 

17.6 

10.9 

83 

... 

318 

Henry 

Rus ton 

SL 

"Ig! 

SL 

7b 

12 

12 

23 

14 

-- 

HP 

SM 

j.7j 

H.6. 6 

---- 

— 

.... 

... 

17.2 

12.4 

e3 

— 

-  -  - 

319 

Ho  us  tor. 

Pus  tor. 

SIC 

Lew 

C 

14 

33 

**o 

y. 

61 

3“ 

23 

OH 

n.33 

62.4 

57.3 

84 

0.62 

52 

36.6 

52.8 

--- 

16 

59.1  80  0.6 

32c 

Houston 

Norfolk 

SL 

High 

SL 

73 

lo 

17 

32 

15 

-- 

HP 

SM 

0.78 

106.6 

— 

... 

lo.4 

14.5 

93 

— 

-  ...  ... 

321 

Fla. 

Jacksor. 

Fa rev 1 lie 

LS 

H  igr. 

SCI 

70 

•> 

21 

37 

iy 

-- 

HP 

SM 

0.70 

94.3 

17-3' 

1271 

0.91* 

1161 

24.8 

20.2 

iP 

... 

-  ...  ... 

322 

Jaciison 

Grady 

SL 

Low 

SL 

75 

3 

17 

17 

17 

lb 

1 

SM 

-.93 

106.3 

13-2' 

137* 

0.91* 

125* 

17.4 

14.9 

85 

— 

-  -  - 

323 

Jackson 

KieJ 

LS 

High 

LS 

64 

7 

23 

14 

— 

HP 

SM 

1.05 

102.4 

—  — 

— 

... 

19.8 

13.6 

85 

— 

-  -  - 

324 

Gadsden 

Conga ret 

CL 

L.w 

CL 

34 

27 

dy 

74 

33 

1 1 

iy 

CL 

1.25 

16.1 

24.5* 

241* 

0.741 

1781 

24.6 

23.9 

91 

--- 

24.5  241  0.7 

325 

Oausden 

Vauciuse 

3 

High 

LS 

88 

5 

7 

43 

13 

— 

HP 

SM 

0.32 

106.B 

— 

— 

... 

18.4 

14.1 

89 

... 

-  - . 

32b 

Gadsder. 

Barth 

LS 

L  w 

S 

65 

3 

4 

27 

15 

-- 

HP 

SM 

J.4b 

98.  c 

— -- 

... 

.... 

... 

20.0 

15.6 

so 

— 

32’ 

Gadsder. 

Pud  Bay 

LS 

High 

SL 

3, 

.* 

11 

2*. 

i-i 

— 

HP 

SM 

..62 

/hy 

---- 

— 

.... 

... 

20.5 

15.7 

82 

— 

. 

323 

Leo:.  pa  ~  ev  i  1  ie 

3L 

High 

SCL 

t-2 

dd 

4 1 

dl 

-- 

‘•V. 

IV. 

:Jv 

90. 5 

23-61 

1621 

0.85* 

net 

29-5 

27.5 

94 

— 

-  —  — - 

329 

Leon 

Dchlockonee 

SL 

L  w 

XL 

try 

1. 

2b 

3  V 

21 

-- 

HP 

SM 

l.05 

yo.  5 

— 

— 

.... 

... 

27.4 

21.0 

87 

— 

-  —  ... 

33^ 

Jefferson 

Piunmer 

LS 

H  ig:. 

LS 

50 

f> 

6 

1C 

14 

— 

HP 

IM 

l.yo 

99.9 

---- 

— 

.... 

— 

21.4 

14.2 

86 

— 

-  ...  — 

331 

Jefferson 

i/ixeland 

J 

Higr 

S 

r. 

5 

It 

.4 

-- 

HP 

SM 

0.70 

1x1.5 

---- 

... 

.... 

--- 

22.3 

13.2 

91 

... 

-  ...  — 

332 

Jefferson 

Let,.-. 

s 

It.  v 

0 

1 . 

t 

** 

.3 

-- 

HP 

SM 

I.45 

y5-  5 

— 

— 

.... 

... 

23.4 

13.2 

e4 

... 

-  —  ... 

333 

Madison 

La & e land 

S 

■iig:. 

s 

yl 

•4 

5 

U4 

1- 

-- 

Hr' 

SM 

'•  55 

97.4 

---- 

— 

.... 

— 

23-7 

10.0 

90 

— 

-  —  — 

jy* 

Malison 

Johes vi lie 

LS 

High 

LS 

!>" 

7 

.3 

1* 

-- 

HP 

SM 

2.67 

W* .  y 

i'y.o* 

201* 

I.49* 

2?7* 

3C.0 

‘20.7 

84 

... 

335 

Ga. 

Lk.  wr.ies 

G-:  l-i stop 

LS 

H;gh 

s 

V 

d 

*d 

X 

-- 

HP 

SM 

j.  76 

lv-.l 

---- 

... 

.... 

... 

19  -i 

13.3 

79 

... 

. . 

330 

Lowndes 

Rair.s 

3L 

L.  w 

s 

•i 

6 

2 

33 

:6 

-- 

HP 

SM 

-25 

94 . 3 

— 

— 

— 

23-3 

12.7 

78 

— 

-  —  ... 

337 

3err: 

Lynchburg 

LS 

v 

LS 

•v 

3 

t 

2d 

13 

— 

HP 

SM 

. .  70 

i  ji .  6 

— 

... 

— 

--- 

19.6 

12.2 

63 

... 

333 

Serr.en 

Lyr.  ■  hburg 

LS 

L  V 

LS 

O'* 

r. 

22 

-2 

— 

HP 

SM 

v.6 2 

i."-3 

---- 

— 

---- 

— 

16.4 

12.4 

t'5 

— 

33 1 

Tift 

i  sag  '  ra 

SL 

:#  v 

s: 

"1 

di 

.7 

.1 

6 

SM-SC 

u.  ja 

114.2 

.... 

--- 

.... 

... 

14.4 

11.0 

c5 

... 

. 

34- 

Tift 

Irvington 

no 

3L 

3 

.f 

23 

22 

*3 

• 

S7 

112.4 

.... 

— 

— 

... 

16.4 

12.6 

K3 

— 

. - 

j-i 

Cri  sj 

Tifton 

LS 

3L 

*6 

t 

it 

dl 

12 

d 

:m 

.  .55 

.  .7 . 4 

— - 

... 

.... 

--- 

17.9 

10.4 

88 

... 

342 

Cri  sj. 

j  ra.iy 

w 

••0 

J2 

4  ‘ 

.M-SC 

:  .c\ 

112.4 

14.2* 

-  56* 

,.321 

1261 

16.3 

13.7 

91 

— 

-  —  ... 

j4d 

Crisp 

Graiy 

SL 

v 

:‘.l 

*j 

.2 

33 

-- 

Hr 

SM 

-.7. 

iil.l 

— 

— 

.... 

... 

16.9 

13.7 

>2 

— 

-  ...  ... 

3-4 

S  alter 

ir-en.-.l.e 

SL 

M 

ft 

2. 

.1 

f 

X 

LO’.** 

17.  « 

1:7* 

1.  y.** 

Ib6* 

19-i 

16.2 

94 

— 

-  —  ... 

34 c. 

Sumter 

Mfkgn  j  lia 

LS 

XL 

*>t- 

.. 

24. 

d  * 

2. 

.1 

f 

X 

.  db 

117.  •« 

---- 

— 

- - 

16.2 

14.3 

yO 

— 

-  ...  ... 

346 

Sumter 

H  tr.de  r  son 

SL 

SL 

2 

1 3 

6 

X 

-  03 

102.4 

20.1* 

157‘ 

0.831 

133* 

21.0 

17.3 

91 

... 

-  ...  ... 

347 

Qu i tman 

3yars 

L 

XL 

■t 

di. 

.  4 

12 

CL 

4.87 

99-3 

25-9* 

1921 

v.66* 

1651 

23.2 

21.5 

y2 

21 

23.9  -92  O.f 

3-s 

Ala. 

Barber 

1/iK  eland 

U 

l: 

>♦ 

-- 

Hi 

SM 

-.7. 

89.9 

.... 

— 

.... 

... 

29.3 

22.9 

93 

— 

.  . 

34  1 

Bar  be  .r 

R.ston 

LS 

l: 

12 

.'3 

-- 

HP 

SV. 

•  Ob 

9'.  4 

.... 

... 

— 

23-6 

13.0 

90 

... 

-  ...  ... 

35  c 

B  AL-'f. 

.tr.bert 

l: 

X 

• 

•  h 

..  . 

. .  d 

2* 

CL 

-.00 

7*0 

39.  • 

2*6* 

1.07* 

156* 

41.7 

39.6 

1C2 

... 

-  —  ... 

3ci 

:a 

Mar.  ta  ;nie 

3L 

:•  v 

.  L 

.  / 

.1 

P 

13 

-- 

HP 

SM 

■J.00 

9 .5 

— 

— 

.... 

--- 

28.6 

23-1 

91 

... 

3f2 

Built  '  a 

Susquc.uanna 

XL 

C 

-2 

id 

t< 1 

‘7 

2b 

2? 

CH 

0.55 

83.7 

33.2 

163 

1.09 

105 

38, 

36.7 

101 

— 

-  ...  ... 

■43 

Bull,  a 

Boswell 

LS 

H.gr. 

j::. 

ts 

2*  < 

’•L 

d  f 

lb 

21 

CL 

..86 

it.  y 

35.61 

214* 

0.431 

210* 

36.5 

35-2 

±  Jil 

... 

33*« 

Bull 

B.bl 

S 

L  v 

•y 

; 

2‘ 

1.4 

-- 

HP 

::m 

-  -55 

91.3 

.... 

... 

.... 

... 

26.3 

23-i 

87 

... 

.  — 

355 

Da.  las 

Byars 

SL 

L  w 

SL 

bj 

7 

44 

— 

-- 

Hi’ 

SM 

1.25 

9».9 

20.3 

66 

0.44 

381 

24.4 

16.6 

87 

8 

20. 3  36  0. 

35b 

Da  4.  las 

Flint 

JL 

Hl/n 

Si. 

0 

2d 

12 

••  t 

17 

-- 

HP 

SM 

..32 

89-3 

15.5 

14  C 

0.6d 

95» 

29. 4 

22.8 

91 

... 

-  ...  — 

3:7 

Da. las 

Oeiger 

CL 

CL 

•*2 

2  * 

3- 

U 

4* 

2 

25 

CL 

1.25 

89.3 

27.  e 

164 

1.07 

177 

30.0 

22.4 

y4 

... 

. 

330 

Dalxas 

2i-  ugh 

SL 

:« v 

SL 

73 

2  j 

7 

33 

'3 

— 

HP 

SM 

.38 

104.9 

18.3 

155 

1.39 

215 

17.7 

12.8 

81 

13 

19-5  139  1. 

35.' 

Dallas 

Sumter 

3iCL 

I* 

SiCL 

13 

5b 

31 

•2 

51 

24 

27 

CH 

1-32 

93 .6 

27.4* 

26b* 

O.96* 

255* 

i>y.6 

26.3 

90 

— 

.  . 

3c  0 

Daxlas 

Cataipa 

SiL 

'.J  V 

SiCL 

1. 

s.» 

jf. 

fj 

27 

3b 

CH 

205 

79. 1 

35-8 

154 

1.06 

162 

40. 7 

**0.2 

99 

... 

-  -  — 

jbl 

Perry 

Sumter 

Si  CL 

’#  w 

Si" 

id 

4., 

6. 

22 

3<3 

CH 

J.7b 

91.1 

32.2* 

240* 

1.03* 

247* 

31.2 

30.7 

99 

— 

32.2  24u  1. 

302 

Marengo 

Sumter 

SiL 

SiCL 

-5 

:i 

34 

i 

58 

2b 

32 

:h 

1.45 

80.2 

35-3' 

19’* 

..ooi 

197* 

34.d* 

34.3 

yo* 

... 

-  ... 

•64 

Marengo 

Eutav 

CL 

;<  v 

CL 

42 

30 

r 

4  4 

20 

2) 

CL 

0.55 

92.4 

20.5 

I69 

1.13 

198 

29.5 

29. c 

99 

... 

29-7  160  1. 

385 

Sumter 

Hue tab ee 

LS 

LG 

61 

id 

6 

2b 

16 

-- 

HP 

005 

97-4 

.... 

... 

.... 

— 

23.4 

15.4 

89 

_ 

366 

Sumter 

Byars 

SCL 

I#  w 

CL 

45 

21 

j** 

66 

4.J 

19 

21 

CL 

c.78 

J3-o 

27.3 

171 

i.oe 

189 

23.5 

27.6 

97 

... 

2).^  14b  0.' 

j67 

oum ter 

Phcba 

SL 

I*  V 

SL 

3'- 

6 

43 

13 

-- 

HP 

SM 

006 

101.1 

Id. 7 

125 

1.23 

152 

21.1 

17.4 

88 

_ 

20.9  36  1. 

360 

Sumter 

Blob 

SiL  •. 

!  i.  w 

L 

-3 

37 

2l 

75 

2t> 

16 

10 

CL 

j.bb 

93.6 

30.2* 

46* 

0.561 

26* 

25. b* 

24.3 

89* 

1 

30.2  46  0. 

j6y 

Sumter 

Cuthbert 

SL 

H!g!. 

XL 

52 

23 

2‘* 

59 

31 

15 

16 

CL 

0.62 

102.4 

21.5 

20y 

0.99 

208 

21.2* 

20.0 

91* 

... 

I 


Table  b4  (Continued) 


Hlfih-Moltttune  Condition 


MC, 

t  at 

j6  Sat. 

At 

Lowest 

RCI 

ondition 

Atmos 

at  0 

Depth 

Low- 

ge 

Tens  ion 

Atmos 

to  Water 

MC 

est 

RI 

RCI 

0 

o.ob 

Tension 

Table,  in. 

JL 

Cl 

RI 

RCI 

Southern  Region  (Continued) 

•  71 

166 

25.1 

23-1 

102 

... 

... 

.... 

— 

.69 

106 

29-1 

26.3 

98 

— 

—  - 

... 

.... 

... 

•  50* 

118* 

30.2 

26.1 

102 

--- 

.... 

... 

.... 

... 

•  70 

103 

35-0 

28.1 

99 

— 

.... 

... 

---- 

... 

•  53 

119 

30.2 

27.  e 

100 

0 

31.8 

281 

0.36 

101 

•  55 

103 

.... 

29.2 

— 

— 

.... 

... 

.... 

— 

.69 

111 

29.0 

27.1 

97 

— 

30.9 

155 

0.68 

105 

•  6; 

107 

30.0+ 

28.0 

98* 

--- 

31.2 

160 

0.53 

90 

•  55 

123 

29-1 

27.7 

93 

.... 

... 

.... 

... 

.76 

141 

31.0 

27.3 

91 

— 

— 

— 

--- 

— 

38.3 

30.7 

105 

—  - 

.... 

... 

.... 

... 

.86* 

25&t* 

.... 

27.8 

... 

--- 

— 

... 

.... 

... 

•  59 

171+ 

28.4 

25.7 

100 

— 

.... 

... 

.... 

... 

_ 

37-6 

28.1 

106 

— 

.... 

— 

.... 

— 

■  58 

68 

27.1 

--- 

--- 

28.0 

108 

0.89 

53 

... 

30.9 

26.0 

103 

--- 

.... 

... 

.... 

... 

... 

... 

30.0 

28.2 

103 

--- 

— ■ 

.... 

... 

... 

— 

32.1 

29.3 

115* 

--- 

—  - 

... 

— 

... 

... 

... 

71.5 

68.6 

122* 

— 

.... 

— 

—  - 

— 

... 

_ 

13-v 

43.1 

Il6  • 

... 

.... 

— 

.... 

... 

... 

... 

3  0.1 

28.6 

li>9 

... 

.... 

.... 

— 

... 

86 

130 

20.9 

16.5 

85 

--- 

.... 

... 

.... 

... 

57 

72 

22.2 

19.6 

37 

2b 

22.1 

112 

0.35 

3  > 

56 

77 

19.9 

16.7 

96 

--- 

22.3 

1 00 

0.53 

53 

88* 

151* 

29-5 

27.7 

99 

— - 

23.6 

172 

C.  38 

131 

09* 

115* 

24.1 

6.2 

37 

--- 

— 

... 

.... 

... 

131* 

23.1 

20.1 

89 

— 

.... 

— 

... 

mm 

... 

24.4 

16.9 

87 

— 

.... 

—  - 

.... 

... 

8o* 

179* 

27.1 

15.6 

95 

... 

— 

... 

.... 

... 

-- 

— 

20.7 

12.2 

103 

— 

.... 

— 

.... 

... 

-- 

— 

23.2 

16.0 

85 

... 

.... 

... 

.... 

... 

lit 

125* 

22.5 

15.3 

87 

... 

.... 

... 

.... 

... 

90* 

120* 

31.6 

iv*.  1 

39 

.... 

— 

.... 

... 

B 

— 

19.7 

12.9 

95 

— 

— 

.... 

— 

a 

23-1 

Ida 

03 

... 

.... 

... 

.... 

... 

... 

21.1 

9.3 

83 

... 

.... 

... 

.... 

... 

.. 

— 

15.6 

13.6 

93 

... 

.... 

... 

— 

... 

-- 

... 

17.6 

10. ) 

83 

... 

.... 

... 

.... 

... 

.. 

... 

17.2 

L2.4 

83 

... 

.... 

— 

.... 

— 

62 

52 

56.6 

52.8 

— 

16 

53.1 

60 

0 . 6*, 

52 

-- 

... 

18.1 

I8.5 

93 

— 

—  - 

— 

.... 

— 

91* 

116* 

24.6 

20.2 

37 

— 

... 

— — 

— 

31* 

125* 

17-1 

18. 9 

05 

— 

.... 

... 

.... 

... 

-- 

... 

19.6 

13.6 

05 

— 

— 

— 

.... 

— 

178* 

24.6 

23-9 

91 

... 

24.5 

241 

-78 

1+3 

... 

l3.l 

14.1 

&9 

— 

— 

— 

— 

— 

.  ... 

20.3 

15.6 

60 

... 

.... 

... 

.... 

... 

.. 

... 

20.5 

15*7 

62 

... 

... 

.... 

... 

35* 

138* 

2*.  5 

27.5 

94 

— 

.... 

... 

— — 

... 

-- 

... 

27.1 

21.0 

37 

— 

— 

---- 

— 

- 

— 

21. 4 

14.2 

86 

... 

— 

... 

.... 

... 

•  - 

... 

22.3 

13.2 

>1 

... 

.... 

... 

.... 

... 

•- 

... 

23.4 

13.2 

88 

... 

.... 

... 

.... 

... 

--- 

23-7 

10.0 

)0 

— 

.... 

... 

... 

i9* 

299* 

30.0 

2,. 7 

64 

— 

.... 

... 

.... 

... 

•- 

— 

19.9 

13.3 

7+ 

— 

.... 

— 

.... 

— 

- 

--- 

23-3 

12.7 

78 

... 

.... 

... 

... 

- 

... 

19.6 

12.2 

6j 

... 

.... 

... 

.... 

... 

- 

— 

1C.', 

12.4 

05 

— 

— 

— 

.... 

— 

- 

... 

14.4 

11.  j 

35 

... 

---- 

... 

.... 

... 

- 

... 

10.4 

12.6 

lv^i 

... 

.... 

... 

.... 

... 

- 

— 

17  -1 

11.4 

30 

— 

.... 

— 

.... 

— 

12* 

128* 

16.3 

13.7 

n 

— 

.... 

... 

.... 

... 

- 

... 

16.9 

13*7 

/c 

— 

— 

... 

.... 

--- 

0* 

166* 

15-1 

16.1 

t~ 

... 

.... 

... 

— 

... 

- 

— 

u.c.2 

I4 . 

4 . 

— 

— 

— 

— 

— 

'5* 

133* 

2..  v 

17.  s 

*: 

... 

.... 

... 

.... 

... 

6* 

Ifcv* 

23-2 

2. . e. 

*2 

2. 

.  * 

:  i2 

0.66 

165 

- 

... 

2*.j 

22.  j 

ji 

— 

... 

.... 

— 

- 

... 

23.6 

16.: 

to 

— 

.... 

... 

.... 

... 

T* 

:vc* 

41.7 

3 • 

1.2 

... 

.... 

... 

.... 

... 

- 

.... 

20.6 

23.1 

51 

... 

— 

— 

9 

j  J5 

3b.  O 

30.7 

iJl 

— 

.... 

— 

— 

6* 

2i  t 

36.5 

35-2 

2.J2 

... 

.... 

.... 

... 

- 

... 

2k.} 

2j.- 

87 

... 

— 

... 

.... 

... 

It 

36* 

dU.U 

16.6 

V 

3 

2..1 

; ,  4i« 

lb 

L 

r  t 

2U.4 

22.  Z 

fi 

... 

— 

... 

— 

... 

177 

30.  j 

22.4 

98 

... 

.... 

... 

.... 

... 

215 

17.7 

12.6 

31 

Id 

1  J'b 

13* 

1*55 

215 

b* 

256* 

2y.  6 

26.6 

ib 

— 

.... 

— 

.... 

... 

fc 

162 

40. 7 

*•0.2 

J) 

— 

— 

— 

— 

— 

R* 

217* 

31.2 

3-7 

/) 

... 

.12  .c. 

24* 

1. 1 

247 

r 

197* 

3“  .3* 

3“.  j 

.to* 

— 

— 

— 

.... 

... 

B 

193 

27.0 

... 

i 

1 .  A* 

ib 

— 

23.1 

15.4 

O) 

— 

.... 

— 

.... 

— 

B 

189 

20.5 

27.6 

97 

... 

2*9. 1 

18fc 

.  97 

x42 

k 

152 

21.1 

17.4 

68 

— 

20. 1 

65 

1.2b 

I'J7 

* 

26* 

25.6* 

28.3 

&9* 

1 

3-2 

46 

0.56 

2t 

> 

206 

21.2* 

20.0 

91* 

... 

— — 

... 

— — 

--- 

Tojographlc  Position 


Slope 


Termce  slope 
Upland  upper  slope 
Bottomland  flat 
Upland  upper  slope 
Bottomland  flat 
Upland  flat 
Upland  flat 
Upland  flat 
Upland  upper  slope 
Upland  upper  slope 
Bottomland  flat 
Terrace  flat 
Bottomland  fist 
Uj  land  upper  slope 
Terrace  flat 
Bottomland  flat 
Terrace  flat 
Terrace  flat 
Bo t  tomland  f la  t 
Bottomland  flat 
Terrace  flat 
Upland  upper  slope 
Upland  flat 
Upland  upper  slope 
Bot tomland  flat 
Upland  flat 
Upland  upper  slo^e 
Upland  upper  slope 
Up  Lund  upper  flat  f 
Upland  upper  slope  j 
Terrace  flat 
Upland  flat 
Upland  upper  slope 
Upland  upj-er  slope 
Bottomland  flat 
Upland  upper  slope 
Upland  flat 
Upland  flat 
Uplani  upper  slope 
Bottomland  flat 
Upland  flat 
Upland  upper  slope 
Upland  depression 
Upland  f.nt 
Bot  tomland  flat 
Upland  upper  slope 
Terrace  flat 
Upland  flat 
Upland  upper  slope 
Bottomland  depression 
Upland  depression 
Upland  flat 
Upland  flat 
Upland  upper  slope 
Upland  upj>er  slope 
Upland  f-at 
Upland  depression 
Upland  fiat 
Upland  flat 
Terra  e  flat 
Upland  upper  slope 
Upland  upper  slope 
Upland  depression 
Upland  flat 
Upland  flat 
Upland  upper  ai.pe 
Upland  upper  sl.p*.* 
Terrace  flat 
Upland  fin*. 

V;  land  .pper  sl^pe 
Upland  upper  slope 
Bottomland  flat 
Upland  upper  si.pe 
Upland  upper  slope 
Bottomland  fiat 
Termre  fla* 

Terra'***  •'•n» 

Terra-e  flat 
Terrace  flat 
Upland  upper  si  <pe 
Bolt* '•aland  flat 
Upland  upper  slope 
Upland  flat 
Upland  flat 
T«  rra ‘t  flat. 

T**rm-.*e  flat 
Upland  flat 
Bottomland  fiat 
Upland  upper  slop** 


j 

6 

0 

6 

0 

0 

0 

3 

6 

3 

o 

3 

o 

U 


ir; 


b 


12 


12 


3 


.2 

3 


3 


(Continued) 


Site  Environmental  Data 


Drainage _  Eng.  Conf. 


Surface 

Internal 

Vegetation 

Land  Use 

Land  Form 

Poor 

Poor 

Herbaceous 

Hay 

IIC1 

Good 

Med  1  nm 

Herbaceous  with  some  trees 

Undisturbed 

IVC3 

Poor 

Poor 

Herbaceous 

Cultivated, 

idle 

IIB1 

Good 

G*  x)d 

Hardwood  forest 

Undisturbed 

ivc3 

Poor 

Poor 

Herbuc»*ous 

Lawn 

IEB1 

Poor 

Poor 

Herbaceous 

Lawn 

IIIA2 

Poor 

Medium 

Herbaceous 

Grazed 

IIIA1 

Poor 

Poor 

Herbaceous 

Grazed 

IIIA1 

Good 

Medium 

Herbaceous  1 

Grazed 

IIIA1 

Good 

Good 

Hardwood  forest 

Undisturbed 

IIIA1 

Poor 

Med  i  urn 

Herbaceous 

Airfield 

IIC1 

Poor 

Poor 

Hardwood  forest 

Undisturbed 

IIC1 

Medium 

Medium 

Herbaceous 

Grazed 

IIC1 

Good 

Good 

Herbaceous 

Grazed 

IIIA1 

Poor 

Poor 

Herbaceous 

Grazed 

IIC1 

Poor 

Medium 

Herbaceous  with  some  trees 

Grazed 

IIC1 

Poor 

Poor -mud 

Herbaceous  with  some  trees 

Graze<i 

iibi 

Puor 

Poor 

Herbaceous 

Uxvn 

I  m2  or  8b 

Poor 

Poor 

Cyjjress,  gum,  elm,  and  haciiterry 

Undisturbed 

IIB8b 

Poor 

Poor 

Herbaceous 

Gruzed 

IIB3 

Poor 

Med '  um 

Pe  an  grove,  herbaceous 

Grazed 

IIC1 

r  x>d 

Poor 

Slush  pine  and  rod  oar. 

Undisturbed 

IVC3 

Poor 

Poor 

Mixed  pine  and  oar. 

Undisturbed 

rvc3 

Good 

Good 

Herbaceous  with  S'.m*-  trees 

Grazed 

1  vc  3 

Met!  *  urn 

Med  i  um 

Herbaceous 

Grazed 

IIBI 

Good 

Good 

Hardwood  forest,  narlwxvd  and  pine  understory 

Undisturbed 

IIC1 

G*  <oi 

Good 

Herbaceous 

Grazed 

IVC3 

Good 

Good 

Pine  forest 

Undisturbed 

rW.  ,  IVC3 

Good 

Medium 

Loblolly  pine  and  dogwood,  Memory  ai.d  oar.  under  story 

Undisturbed 

I  VC  2 

Good 

Good 

Pine  forest 

Undisturbed 

IIC1 

Good 

Good 

Herbaceous 

Grazed 

IIC1 

Poor 

Medium 

Herbaceous 

Cultivated, 

grazed 

IIC1 

Good 

Good 

Herbaceous  with  some  trees 

Cultivated, 

idle 

IVC3 

Good 

Good 

MIjcaI  hardwood  ur.d  j.ir.e 

Undisturbed 

IVC3 

Poor 

Poor 

Htrtvice»jus 

Grazed 

IIBI 

Good 

Good 

Herbaceous 

Cultivated, 

idle 

IVC3 

Good 

Good 

Herbac  eous 

Uxvn 

IVC3 

Good 

Good 

Herbaceous 

Grazed 

IVC3 

Good 

Good 

Herbaceous 

Cultivated, 

Idle 

IVC3 

Poor 

Poor 

Cypress  forest 

Undisturbed 

vc  3 

Good 

Good 

P.i.r.ted  pine 

Undisturbed 

IVC3 

Good 

Good 

Kcrbaceojs 

Grazed 

IVC3 

Poor 

Poor 

Mixed  hardwood,  pine  brush  under  story 

Undisturbed 

IVC; 

Poor 

Med  1  ■-£: 

Pine  forest 

Grazed 

IVC2 

Poor-med 

Mod  i  *ua 

Oar.,  vlliuv,  br.s.%  ui*der:*L>ry 

Undisturbed 

IIBI 

Good 

Good -nod 

Plnnted  slash  pine 

Undisturbed 

r/C2 

Poor-aed 

Mcd-pi-or 

Herha*-e*.  us  with  c.ac  trres 

Hay 

IIC1 

Med  l  um 

Good 

Herbaceous 

Cultivated, 

idle 

rvc3 

Med -good 

Med -good 

Slash  pine  with  herbaceous  uiiderstory 

Undisturbed 

rve 

Poor-ned 

Med -good 

Htrba  ;eou3 

Grazed 

IICl 

Poor-med 

Poor-ned 

Mixed,  pir.e  i  .'uiriw*x<i 

Undisturbed 

IVC  2 

Med  1  urn 

Gvvd 

Herbac  e«.  m 

Grazed 

IYC2 

Poor 

Px.r -mud 

L-tglmf  pine,  jaiae*.  Vj,  »t:.i  :ruci».en,  ferr.  understory 

Undisturbed 

r/C2 

Go  j] 

G*.  '+i 

Planted  slash  pine 

Undisturbed 

IVC  2 

Good 

G.-vd 

Herwt  e -  .s,  .viy  ar.d  oa*  s 

Cultivated 

rvc2 

Medium 

Med :  u= 

H**rbu  .‘•■o  .u 

Cul  tlvated, 

id.e 

IICl 

Poor 

Poor 

*.'.3h  pine,  r.erta  **♦  «.vi"rav  ry 

Undisturbed 

IICl 

Poor -nod 

M««i:  n 

p l :.e  f.rest,  J.erta •  ..s  j.ierstory 

Graced 

IICl 

P  ->  r 

Mvd-jAxor 

H'-rta  *e*  ,s 

Grazed 

IICG 

j* 

i'  r-met! 

Hcrba:*o.u 

Undisturbed 

lie 3 

I-  J'  xi 

Mt-J :  ua 

Herba  *«xj  ,'j 

Grazed 

rvc3 

Go*  A 

i  r<  *d 

Ho.'bU 

Undisturbed 

IVC3 

:■  *_»r 

P*y.T-aw. 

Slash  pi :.o,  herhu  -s  ux.ders*.  ry 

Undisturbed 

IVC  3 

M'.-i !  *c 

V  r  r-m*-  l 

H-.-ba 

CO-tivated, 

idle 

ivc  3 

r  .  A  . 

!>/-.  .1 

Undisturbed 

IVCG 

Vr.l 

Her! 

Cultivated, 

idle 

iVCy 

;■  -a 

Medi 

!:•• -La  e  .s 

Culti  va’.vd, 

Idle 

IVC  3 

5ov..r 

P  .0  r 

H"'ba  ■'-•*  .5 

Gmzed 

IICl 

r-A 

G  A 

H'-rbu  -ti, ...  v.  *. !,  t  r-*-.. 

Undisturbed 

IVC  3 

Good 

J 

G.  1  :>.*.  and  o.v  rUui!  ;.:.e,  hert-u  •-  -s  ..nderstory 

Undisturbed 

ivc  3 

Go- a 

j  ,  ,r 

S.«  > r*  x*.*n !'  h’  .'  Jwi  ■*.-»■  j.  i*.*rstory 

Undisturbed 

rvc3 

it ,< .  r 

Herta  ■**  us 

C  ati vated , 

idle 

IIBI 

;wj 

P*  r 

G.*,  »r*  iea f  u:..;  .  (  j  i h*‘rbu  i*. 4^  *2.-»vra\  ry 

Grazed 

IVC  3 

G  j 

»'  r 

.l.v  r*  ivh!  a..  .*  1  :»  liy  pir.*  ,  herba  .j  u.*»uerstory 

Und*3turoed 

ivc  3 

Poor 

P  or 

H«*rta  •*+  ,s 

Grazed 

IIBI 

Poor 

P*  r 

rt*.*af  ;  .:.e,  :.e*  ^  ^.i*-r  1  ry 

Grazed 

IICl 

}> .  . 

Med.  ui. 

i».  jir^-.s. 

Grazed 

IICl 

*'.<or 

Poor 

H-rr.a 

Grazed 

IICl 

:'.<«jr 

Po*-r 

{.  -li  .  .  •  !«.|.  n,.rb„  J.,  !••-;}•,  ij*y 

Ur.disturb*Al 

IICl 

Good 

Medium 

H.-rbac  .,3 

Grazed 

IV 66 

fbor 

Pc  or 

Merba  ••vi.a 

Grazed 

IIBI 

r,  .,a 

{*•>•  r 

H*  rba  c\  -s 

Grazed 

IVA6 

G  **>d 

Me*U  jn 

Herbai-tx.  .a 

Grazwi 

WA6 

Poor 

Poor 

Ha.-iw+(»i  f.,reut 

Undisturbed 

ivc  3 

Poor 

P  r-mt.-i 

Hertwicw.ua 

Grazed 

IICl 

P*  .r 

Poor 

Mixed,  pi  re  i  hardwood 

Undisturbed 

IICl 

G*  «>l-med 

Good 

Lj-. lolly  pine,  nerbacevc.s  xnder story 

Undisturbed 

IICl 

P  jor 

pr„,r 

Ha rl wood  !  r*'St 

Undisturbed 

IIBI 

G.  *od 

Poor 

2w-yr  loblolly  pine 

Undisturbed 

IVC  3 

(2  of  7  sheets) 
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Table  B4  (Continued) 


_ noil  Data ,6-  to  12-ln.  Layer  ' 

USDA  _  7  .  High -Mol s lure  Condi  t 

Soli  Map  0-  to  _ USCS _ _  Or-  MC,  $  at  $  Sat. _ At  Lowest  RC1 


Location 

Identlfl- 

6-ln. 

Ttpog- 

USDA 

Atterberg 

ganic 

Dry 

Wet-Seacon  Condition 

Atmos 

at  0 

Depth 

Site 

Comity 

cation 

USDA 

raphy 

Texture  by  Wt» 

* 

Limits 

Cont. 

Density 

Average 

Tension 

Atmos 

to  Water 

MC 

No. 

State  or  Pari  ih 

Soil  Series 

Type 

Class 

Type 

Sand 

Silt 

Cltt* 

pines  LL  PL 

PI 

T/1-- 

i 

lb/eu  ft 

HC,  < 

Cl 

HI 

HCI 

5 

0.06 

Tens i on 

Table,  in. 

fi 

Cl 

I 

Northeast  Region 

1 

Pa.  Luzerne 

Tioga 

SiL 

Low 

SiL 

33 

52 

15 

01 

27  22 

CL-KL 

0.70 

TJ-J 

23.7* 

103* 

O.05t 

155* 

25-2 

a.0 

... 

... 

.... 

... 

2 

Luzerne 

Tiogu 

SL 

High 

SL 

62 

35 

3 

55 

26  -- 

HP 

MJ. 

1.55 

11.2 

27. 9* 

1J1* 

1.30* 

lolt 

44.2 

33.? 

— 

... 

— - 

— 

.. 

3 

Luzerne 

Lackawanna 

SiL 

High 

SIL 

28 

59 

13 

05 

26  22 

4 

ML 

1.77 

99.3 

25-7 

192 

0.47 

70 

20.5 

25.3 

— 

... 

—  — 

... 

-• 

4 

Luzerne 

Canfield 

C 

High 

C 

16 

41 

‘<3 

yo 

32  2 3 

V 

ML 

1.00 

91. 1 

---- 

— 

.... 

— 

30-? 

25.6 

— 

... 

.... 

— 

-• 

5 

Luzerne 

Pupa  Rating 

Pt 

Low 

Pt 

35 

56 

) 

70 

-- 

NP 

Pt 

a.  05 

33-1' 

lofl.y* 

0 6t 

0.9  9* 

93* 

191.3 

133-3 

... 

9 

1o8.9*  80 

0. 

6 

.  Luzerne 

Woos tern 

SiL 

High 

SiL 

20 

67 

13 

‘90 

32  29 

0 

ML 

2.23 

77.9 

— 

... 

.... 

— 

90.9 

30.2 

—  - 

... 

.... 

— 

- 

7 

Wyoming 

Tioga 

SL 

High 

SL 

% 

17 

7 

33 

19  - 

NP 

SM 

1.15 

88.6 

—  - 

— 

.... 

— 

39.3 

22.9 

— 

... 

.... 

— 

-■ 

0 

Wyoming 

Holly 

L 

Low 

SL 

57 

33 

10 

51 

25  23 

2 

ML 

1.95 

■96.1 

... 

.... 

... 

2-/.  9 

29-3 

... 

... 

.... 

... 

-• 

9 

Wyoming 

Tioga 

SL 

Low 

SL 

75 

20 

5 

36 

20  -- 

NP 

SM 

u.06 

91.1 

— 

— 

.... 

— 

29.6 

16.0 

... 

— 

—  - 

... 

-• 

10 

Centre 

Huntington 

L 

Low 

L 

30 

97 

15 

60 

31  22 

9 

ML 

2.97 

m.o 

25.5* 

iy  * 

0.00* 

1 56* 

30.9 

25.2 

— - 

... 

— 

-■ 

11 

Centre 

Hagerstown 

SiL 

High 

SiL 

25 

5h 

21 

82 

26  Id 

0 

CL 

0.06 

101. 

—  • 

— 

.... 

... 

24.? 

21 .0 

... 

... 

... 

-• 

12 

Centre 

Hublersburg 

SL 

Jvi  gn 

SL 

71 

12 

17 

31 

17  13 

4 

SM 

0.55 

105.5 

16.91 

ia* 

1.16* 

177* 

21.7 

15.9 

... 

... 

---- 

... 

-■ 

13 

Centre 

Hublersburg 

SL 

High 

SL 

V1' 

17 

) 

30 

14  -- 

NP 

SM 

0.75 

1j>  5 

13-5* 

1121 

1.52* 

17c* 

21.9 

12.7 

... 

—  - 

.... 

... 

-■ 

lit 

Centre 

Wiltshire 

SiL 

high* 

SiL 

2b 

61 

13 

82 

31  23 

0 

ML 

3.27 

77.'* 

---- 

— 

.... 

... 

92.6 

32.1 

... 

... 

---- 

— 

-• 

15 

Centre 

Wiltshire 

SiL 

Hlgl 

SIL 

5U 

22 

tij 

33  22 

11 

CL 

1.65 

90.6 

2b  41 

167* 

9.00* 

I34* 

27-1 

29.2 

— 

... 

---- 

... 

-■ 

16 

Huntingdon 

Andover 

SiL 

IiOW 

SiL 

22 

60 

10 

03 

20  2u 

d 

CL 

1.45 

93.0 

26.0 

141 

^.56 

70 

29-9 

26.6 

—  - 

8 

26.9 

159 

0, 

17 

Huntingdon 

Linds ide 

L 

bow 

L 

37 

!»8 

15 

70 

41  2b 

15 

ML 

9.91 

64.  y 

---- 

... 

--- 

35.1 

30.2 

... 

--- 

—  — 

... 

-■ 

10 

Bedford 

Elkins 

SiL 

Low 

SiL 

13 

6j 

24 

>2 

9j  3-' 

13 

ML 

4.53 

03.7 

— 

— 

.... 

— 

30. a 

35-0 

- — 

— 

---- 

— 

-• 

19 

Bedford 
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84.3 

i*.y 

71.0 

l.Xi.l 


Ou  •  J 

D**d 

n.y 

li.6 

rt-» 

v ».  > 

•y , .  0 
o>.; 
84.  d* 

‘O.  ( 
>4.  j 

87.-* 

*1.* 

<*,.3 


Table  B4  (Continued) 


High -Mol utuiv  Condition 


MC,  *  at 
Atmos 
Tension 


i  Sal. 
at  0 
Atmos 


At  Lowest  RCI 


Depth 
to  Water 


Low¬ 

est 


Site  Environmental  Data 


Slope 


Drainage 


RI 

RCI 

0 

0.06 

Tension 

Table,  in. 

_L. 

CI 

RI 

RCI 

Topographic  Position 

Surface 

Internui 

Vegetation 

Northeast 

RoRlor.  (Continued) 

1.08* 

193* 

26.7 

19. 1 

... 

... 

.... 

— 

.... 

... 

Terrace  flat 

*» 

Good 

Good 

Herbaceous 

1.71'* 

298* 

24.0 

18.0 

... 

... 

.... 

... 

.... 

... 

Terruce  fiat 

0 

Good 

Good 

Hardwood  forest 

0.92 

143 

51  4 

37-9 

... 

... 

.... 

... 

"*• 

... 

Upland  upper  slope 

3 

Good 

Good 

Hurd  wood  forest 

.... 

... 

34.3 

27.1 

... 

... 

.... 

... 

.... 

... 

Upland  upper  slope 

3 

Good 

Good 

Herbaceous 

.... 

— 

27.1 

19.1 

... 

... 

.... 

... 

.... 

... 

Upland  upper  slope 

3 

Good 

Good 

White  pine 

.... 

— 

28.S 

20.2 

... 

.... 

... 

.... 

... 

Upland  upper  slope 

2 

Good 

Good 

Herbaceous 

0.49* 

60* 

36.9 

29.2 

... 

... 

.... 

... 

.... 

... 

Terrace  flat 

0 

Good 

Good 

Herbaceous 

1.64* 

294* 

27.9 

22.6 

... 

... 

.... 

... 

.... 

... 

Terrace  flat 

0 

Po£S. 

Good 

Hernuccous 

2,04* 

jOO+* 

30.3 

16.4 

... 

... 

.... 

... 

.... 

... 

Terrace  flat 

•J 

Good 

Mixed,  pine  &  hardwood 

— 

350 

1S.4 

... 

... 

- - 

.... 

.... 

— 

Terrace  flat 

0 

l'oor 

Good 

Herbaceous 

.... 

— 

41.0 

34.6 

... 

— 

.... 

166 

0.6c 

— 

Terruce  flat 

0 

Pour 

Good 

Herbaceous 

0.6l 

107 

28.7* 

23.3 

--- 

... 

36.1 

loo 

U|  land  l  iver  slope 

') 

Gou*i 

Good 

Herbaceous 

---- 

— 

43.3 

36.9 

... 

— 

.... 

... 

.... 

... 

Upland  fiat 

J 

Poor 

Medium 

Herbaceous 

---- 

... 

43.3 

33.9 

... 

— 

32.3 

... 

O.08 

... 

Upland  fiat 

J 

M--di  urn 

Good 

Herbaceous 

0.68* 

73* 

29.0* 

24.3 

... 

117 

73 

Bottomland  fiat 

0 

Go«a1 

Med  1  am 

Herbaceous 

0.54 

89 

37-3 

32.2 

... 

... 

.... 

... 

.... 

... 

Bottomland  flat 

J 

Med  i  urn 

Good 

Herbaceous 

0.71 

97 

49.7 

37.9 

... 

... 

.... 

... 

.... 

... 

Bottomland  fiat 

J 

Med  J  um 

Good 

Kim,  ouk,  and  maple 

1.95 

235 

29-9 

13.9 

... 

... 

.... 

... 

.... 

... 

Terruce  flat 

0 

Mcdi  um 

Good 

Gas  jafru3 

1.64* 

3oO+* 

32.7 

22.1 

... 

• 

.... 

... 

.... 

... 

Up  Land  lover  slope 

j 

Good 

Good 

Herbaceous  with  some  trees 

2.11* 

300+ * 

32-9 

10. 0 

... 

... 

.... 

... 

.... 

... 

Upland  upper  slope 

Good 

Good 

Herbaceous 

)- 39 

71 

39-, 

33-7 

... 

vl5 

•♦0.4* 

171 

O.jl 

Terra-re  fiat 

0 

Puo  r 

Good 

Herbaceous 

- --- 

... 

37.. 

17-7 

... 

... 

.... 

... 

.... 

... 

Terrace  fiat 

Medium 

Guod 

Pin?  forest 

L.52* 

210* 

38.1 

16.5 

... 

... 

.... 

... 

.... 

Terrace  flat 

Med! um 

Good 

Cherry  and  oar. 

>.44* 

81* 

14.2 

1-1.0 

... 

<1 

tv.  . 

164 

0* 

Terruce  Mat 

Poor 

Good 

Herbaceous 

... 

54.4 

30.0 

--- 

... 

.... 

... 

.... 

... 

Terrace  slope 

y 

G..ud 

loud 

Hf-rbucouua 

... 

22.5 

14.7 

... 

... 

.... 

... 

.... 

... 

B-.'.tonland  flat 

2 

Med !  um 

Poor 

Herbaceous 

---- 

— 

54.= 

•♦7. 2 

... 

— 

.... 

... 

... 

Upload  l.  ver  si^pe 

j 

Med ;  js 

Good 

Herbaceous 

>.58* 

89* 

64 .7 

58.3 

... 

6 

:o.2 

i**o 

i .  !..o 

% 

Upland  fiat 

IM^r 

Good 

Herbaceous 

—  • 

— 

43.1 

5  .0 

... 

... 

... 

.... 

— 

Terrace  flat 

Po* .  r 

Good 

Herbaceous 

D.46* 

64* 

31 

27.1 

... 

... 

31. 

i-v 

u.'O 

t*» 

Vp.an.J  flat  ■ 

f-rr-r 

i'vOT 

Hardwood  t  r«‘St 

•  --- 

--- 

43.2 

33.4 

... 

... 

.... 

... 

.... 

... 

P-vOf 

Good 

Herbaceous 

---- 

... 

43.= 

j5.C 

... 

... 

.... 

... 

.... 

... 

Bottom! and  flat 

P.^r 

Good 

Herbaceous 

3.4  s< 

68* 

36.0 

32.*. 

... 

y  •- 

* 

■  •-3 

6c 

Up.ar.d  1  ver  si  ;.e 

2. 

loo  J 

M'd-go^-t 

Herbaceous 

.... 

... 

33.3 

25.0 

... 

— 

.... 

... 

.... 

— 

'Jplan-i  flat 

Pvi.r 

Med : un 

Pine,  birch,  and  poplar 

3.49 

66 

37. 

31. v 

... 

... 

.... 

... 

.... 

... 

P  x  r 

Good 

Herbaceous 

— 

69.. 

62.  t 

... 

... 

.... 

... 

.... 

... 

Up. and  flut 

Vj  -r 

Puor 

Young  maple 

■--- 

— 

62.2 

11.2 

— 

— 

.... 

— 

.... 

— 

Uj  land  lever  si  -pe 

\ 

J<.i*yi 

Mcdi  an 

Herbaceous 

3.39 

6l 

35-4 

J2. 2 

... 

... 

.... 

... 

.... 

... 

Uplund  f.at 

T/.r 

Good 

Herbaceous 

3.65 

127 

34.2 

2/.0 

... 

'j 

20.0 

«.  . 

Upland  flit 

Poo.- 

Med.  am 

P  -  s',  jar.,  Lena  eouS  -nderstory 

3.68 

146 

23- 

21.1 

... 

... 

.... 

... 

.... 

... 

Terra  s!  pe 

Go 

G.^J 

Goa.*,  asli ,  nruon,  and  nerba  eous  ur.derst 

3-51 

81 

31. ; 

24.3 

... 

... 

.... 

... 

.... 

... 

Terra  re  jl  ,.pe 

Good 

V  -J 

Herbaceous 

L-71 

30Or 

2y.l 

23.- 

... 

— 

.... 

... 

.... 

... 

Terra  re  fiat 

M*-J.um 

P  -or 

Y  '.lag  *00 

).46* 

Cj-Ji 

30.7 

2S  - 

... 

••  •  * 

it  * 

;  ' 

Tejrac  flu* 

r  r 

p^r 

L.m  mid  g: txj  nl.  ,  t.  -.1.  j.leist.ry 

0.47 

52 

32.1 

21 .6 

... 

... 

.... 

... 

.... 

... 

Jp.ur.  •  t  •  a t 

M*-l  Ijz 

Land  Use 

Eng. 

Land 

Undisturbed 

IIC1 

Undisturbed 

IIC1 

Undisturbed 

IICl 

Hay 

IIC1 

Undisturbed 

ID2 

Undisturbed 

ID2 

Hoy 

IDI 

Undisturbed 

ID2 

Undisturbed 

IICl 

Undisturbed 

IICl 

Undisturbed 

IICl 

Undisturbed 

ID2 

Cultlvsted,  idle 

ID2 

Undisturbed 

ID2 

RillOV 

IICl 

Undisturbed 

IICl 

Undisturbed 

IICl 

Undisturbed 

IICl 

Undisturbed 

IICl 

Undisturbed 

■n>2 

Undisturbed 

IiCI 

Undisturbed 

IICl 

Undisturbed 

IICl 

Hay 

IDI 

Grazed 

IDI 

Hay 

IIB1 

Undisturbed 

ID2 

Undisturbed 

ID5 

Undi sturbed 

IICI 

Undisturbed 

VF 

Playground 

IICl 

Undisturbed 

IJCI 

Undisturbed 

n>5 

Undisturbed 

ID  5 

Undisturbed 

VF 

Undisturbed 

VF 

Hay 

IID 

Undisturbed 

IC 

Grazed 

IC 

Undisturbed 

IICl 

Undisturbed 

IICl 

Undisturbed 

IICl 

Undisturbed 

IC 

Undisturbed 

ID2 

Hay 

ID2b 

Und is turned 

IDi 

Undi s turned 

IIB2 

Un  i:  sturbed 

IDI 

Hay 

ID2c 

Undisturbed 

ID2c 

Undis  turbed 

ID2c 

Undi s turned 

ID2c 

Iruzei 

IDI 

Grazed 

ID2c 

H’V 

ID2b 

*Jr.di  sturt  ed 

ID2c 

Huy 

ID2c 

Kay 

ID  2b 

Undi stur Led 

lD2c 

Hay 

IL2b 

VjtiZid 

IDi 

Cultivated 

ID 

l9i  «*. 

IICl 

Undisturbed 

lD2a 

Uni.  , /burned 

IIIAi 

•‘•V 

IIIAi 

’Jr.d  is  turned 

IIIA2 

Und.stutTeu 

IIIAi 

Hay 

II1A2 

Undisturbed 

IIB1 

Hay 

IILAS 

Unu  i  sturbed 

IIIA2 

Undlsturtmd 

,  II IB 

■JndlsturtJSf’ 

Viai 

Httj 

IIIAI 

Graued 

IIB2 

Hay 

IICl 

Cultivated,  graze! 

IIIAI 

Undisturbed 

IIIA2 

Grazed 

IIIAi 

Undisturbed 

IIIAI 

Hay 

IIIAI 

Undisturbed 

IIIAI 

Grazed 

IJIA1 

Undis turned 

IV  A  j 

Undisturbed 

IVAy 

Grazed 

IIIAi 

Cultivated 

IVA3 

(4  of  7  sheets) 
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Table  B4  ( Coral  ruled) 


S< 

i 1  Da  tu , 

6-  to  ID- In.  Layer 

USDA 

High -Moisture  Conti  it 

Soil  Mup 

0-  to 

uses 

Or- 

MC,  jfc  at 

$  Sat. 

At  Lowest  HCI 

Uu*u  ti  on 

Identl  IT- 

»  -in. 

Tcpty- 

USDA 

Atterberg 

gun  i  c 

Dry 

Wet-Seuaon  Condition 

n  tjaoa 

at  0 

Depth 

Site 

County 

cut Ion 

USDA 

ruphy 

Texture  by  Wt,  "j> 

t  I.lmits 

Cunt . 

Den si ty 

Average 

Tension 

Atmos 

to  Water  MC 

No. 

Stute  or  Parish 

Soil  Series 

Type 

Class 

Type  Sund  Silt  Clay 

Fines  l.L  PL  PI 

im. 

1> 

lb/ju  ft 

MC,  i  Cl  RI  HCI 

~oToS 

Tension 

Table,  In.  i  Cl  f 

lake  ilia  ter  Region  (Continued) 


48 

Wis. 

Jackson 

Boone 

SiL 

High 

SiL 

16 

73 

11 

91 

27 

21 

6 

CL-ML 

j.13 

79.3 

29.9 

159 

0.75 

120 

it- 6 

32.1 

92 

— 

.... 

... 

.. 

49 

Jackson 

Vesper 

SL 

Low 

SL 

A 

30 

10 

51 

16 

14 

2 

ML 

1.05 

91.1 

19.0 

148 

0.59 

87 

27.6 

22.5 

90 

-  — 

.... 

... 

— 

50 

Jackson 

Union 

SIL 

High 

SIL 

2d 

A 

It 

79 

2o 

19 

7 

CL-ML 

u.55 

89.3 

22.0 

189 

0.55 

100 

30.7 

25.4 

96 

— 

.... 

... 

— 

51 

Maruthon 

Spencer 

SIL 

High 

SIL 

l 9 

67 

14 

89 

32 

26 

6 

ML 

2.W 

76.2 

31.2 

201 

0.62 

12b 

39.5 

33.8 

8-3 

8 

.... 

--- 

— 

52 

Marathon 

Spencer 

SiL 

I/JW 

SiL 

12 

67 

21 

95 

37 

22 

IS 

CL 

2.198 

75.3 

28.9- 

104 

0.55 

So 

39.0* 

31-5 

95* 

£8.9* 

116 

0. 

C  } 

Price 

Gloucester 

F1L 

Low 

SIL 

37 

56 

7 

71 

21 

-- 

NP 

ML 

1.1*5 

63.8 

28.9 

174 

0.33 

S8 

34.1 

*-  *  3 

91 

12 

3U*S 

130 

0. 

54 

Priee 

Gloucester 

SL 

High 

SL 

71 

2S 

4 

29 

2U 

— 

NP 

SM 

.86 

74.9 

22.9 

163 

2.79 

300+ 

■'il  .4 

31.4 

91 

— 

.... 

— 

— 

55 

Price 

Merrimack 

SIL 

IjOV 

SIL 

2u 

72 

a 

06 

23 

21 

2 

ML 

2.6o 

79-3 

30.4 

160 

c.5** 

89 

38.0 

32.4 

94 

--- 

.... 

--- 

-- 

56 

Wood 

Gloucester 

SIL 

High 

SiL 

20 

11 

33 

24 

21 

3 

ML 

1.25 

78.7 

26.2 

180 

0.35 

100 

38.6 

34.2 

93 

-— 

.... 

... 

-- 

58 

Minn. 

Houston 

Fayette 

Si!. 

High 

SiL 

lo 

64 

26 

99 

yi 

22 

is 

CL 

0.55 

•91.1 

27.3' 

96* 

0.74* 

71* 

i)-l 

26.0 

96 

88 

.... 

--- 

5V 

Houston 

Tama 

SIL 

Low 

SiL 

10 

76 

14 

90 

41 

26 

is 

ML 

3.7V 

76.8 

29.41 

173  ‘ 

0.39* 

102* 

38.3 

32.8 

— 

.... 

6o 

Houston 

Dubuque 

L 

High 

L 

*»7 

39 

14 

59 

24 

IS 

9 

CL 

1.1*5 

66.2 

28.1 

117 

O.56 

64 

.... 

29.0 

— 

— 

.... 

... 

.. 

61 

Iowa 

Fayette 

O'Neill 

SL 

High 

SL 

oa 

26 

4 

35 

21 

17 

4 

SM 

3.98 

84.9 

.... 

... 

.... 

--- 

30.9 

24.8 

86 

--- 

.... 

... 

— 

62 

Fayette 

Carrington 

L 

High 

L 

47 

3 1 

14 

61 

3!' 

23 

12 

CL 

i* .  70 

62.4 

2y.lt 

220* 

0.71* 

1S6* 

35.6 

31-3 

94 

--- 

— — 

--- 

-- 

63 

Fayette 

Plainfield 

SL 

High 

SL 

N 

10 

34 

lb 

13 

2 

SM 

8.'95 

92.4 

12.7 

187 

0.66 

163 

25-9 

19.2 

87 

— 

— — 

.. 

-- 

64 

Buchanan 

Clyde 

L 

I>jw 

L 

37 

47 

16 

68 

30 

16 

14 

CL 

1.05 

93.0 

26.8 

93 

0.68 

82 

26.0 

23.6 

95 

a 

2S-7 

96 

0. 

66 

Buchanun 

Carrington 

L 

UjV 

L 

32 

4‘. 

23 

76 

it 

16 

23 

CL 

2.23 

65.5 

2-9.3 

135 

1.13 

149 

32.6 

27.7 

92 

... 

.... 

... 

67 

Benton 

Carrington 

SL 

High 

SL 

bb 

36 

J 

1*9 

22 

16 

6 

SM-SC 

2.23 

92.4 

19.3 

133 

0.76 

llo 

29-0 

24.3 

97 

— 

.... 

... 

H 

68 

Benton 

Carrington 

SL 

High 

LS 

Yd 

17 

b 

23 

lb 

-- 

HP 

SM 

u.86 

96.1 

12.9 

209 

1.23 

2  yd 

— - 

10.1 

--- 

--- 

69 

Benton 

Clinton 

■~3il 

High 

SIL 

16 

70 

14 

97 

27 

22 

s 

CL-ML 

I.65 

82.4 

.... 

... 

.... 

— 

34.5 

30.2 

91 

---  • 

.... 

-- 

A 

70 

Ben  ton 

Tama 

SIL 

High 

SiL 

10 

71 

1  * 

98 

4‘, 

27 

18 

ML 

3-77 

76.2 

2*.  01 

196* 

0.89* 

1/6* 

36.2 

33.6 

e6 

— 

.... 

— 

1 

71 

Tama 

Tama 

SIL 

High 

SIL 

10 

72 

id 

96 

44 

26 

18 

CL 

J.96 

68.7 

34.2 

155 

0.76 

117 

46.* 

39.1 

86 

— 

.. 

B 

72 

Tama 

Muscatine 

S1I. 

High 

SIL 

9 

70 

21 

97 

4i> 

24 

21 

CL 

2.75 

70.3 

31.6 

176 

0.83 

148 

45-1 

35-3 

89 

--- 

-- 

B 

73 

Tamu 

Wubush 

SIL 

High 

SiL 

21* 

62 

14 

85 

SS 

34 

21 

Mil 

5.3‘* 

63.O 

39.0 

159 

0.77 

122 

56.9 

46.2 

93 

... 

.... 

-- 

74 

Tama 

Carrington 

SIL 

High 

Si  L 

30 

S3 

17 

77 

3S 

21 

14 

CL 

2.67 

78.7 

23-6 

164 

C.&9 

127 

35.4 

28.3 

83 

... 

.... 

B 

75 

Jasper 

Muscutlne 

SIL 

High 

SIL 

a 

b) 

2J 

98 

41 

24 

It 

CL 

J  .62 

64-9 

25.2* 

209* 

.66* 

180* 

3  <*.9 

26.7 

98 

... 

.... 

-- 

76 

Jasper 

Wubush 

SiL 

High 

SIL 

11 

6a 

21 

95 

47 

27 

20 

CL 

1* .  99 

76.7 

30.4 

170 

0.65 

14  S 

39-i 

33-0 

94 

... 

.... 

.. 

j 

77 

Warren 

Shelby 

SiL 

High 

SiL 

2 0 

61 

1 J 

88 

y) 

22 

17 

CL 

3.51* 

76.2 

25-3 

177 

O.83 

147 

39-9 

31.0 

90 

— 

.... 

— 

70 

Warren 

Sharps  burg 

SIL 

High 

SiL 

ij 

6 '9 

2'.> 

98 

44 

2S 

19 

CL 

5.15 

77.4 

26.6 

1S6 

0.76 

124 

37-9 

31-5 

89 

— 

.... 

-- 

1 

79 

Madison 

Sharps  burg 

SIL 

High 

SIL 

10 

7u 

1*0 

37 

4‘, 

26 

19 

CL 

4.05 

76.2 

2-9.  J' 

230* 

0.86* 

198* 

41.3 

54.9 

94 

— 

.... 

.. 

80 

Madison 

Shelby 

SIL 

High 

SIC 

7 

47 

4n 

97 

si 

22 

2) 

CH 

3-69 

89.9 

23.2 

1S6 

1.03 

I63 

31.7 

31.0 

96 

... 

.... 

.. 

1 1 

31 

Mad i Sun 

Winterset 

SIL 

Hits) 

SIL 

V 

67 

c4 

97 

4'y 

23 

22 

CL 

J. 62 

64.y 

27- 3‘ 

21o* 

0.86* 

187* 

3*.:. 

26.5 

36 

... 

.... 

.. 

32 

Adair 

Tama 

SIL 

High 

SICI. 

6 

6|y 

P, 

39 

47 

21 

26 

CL 

0.48 

91.1 

.... 

... 

.... 

— 

30.6 

29-7 

99 

... 

.... 

— 

1 1 

63 

Adair 

Shelby 

L 

High 

CL 

33 

2) 

/5 

4i 

21 

2c 

CL 

1-33 

89. J 

23. 2t 

200* 

1.00* 

200* 

31  ■ 7 

29.9 

99 

... 

.... 

. . 

tk 

Adair 

Wir.terset 

SIL 

Higt 

SIL 

IS 

67 

ia 

•38 

4  7 

28 

19 

Ml. 

4.  YO 

74.3 

3'*.  2 

141 

0.61 

114 

42.4 

39.1 

92 

... 

.... 

-- 

85 

Cass 

Unclass  1  Tied 

SiCL 

Low 

SICL 

11 

>6 

31 

3' 

62 

22 

30 

CH 

1.05 

81.6 

33.6 

160 

O.98 

157 

36.5 

30.7 

38 

... 

.... 

— 

1 

36 

Cass 

Shelby 

SIL 

High 

SIL 

a 

67 

jb 

79 

41 

21 

22 

CL 

0.07 

62.4 

.... 

... 

.... 

--- 

37.o 

32.3 

97 

... 

.... 

-- 

1 

87 

Audubor. 

Tama 

SIL 

High 

SIL 

u 

b4 

2  b 

91 

40 

23 

17 

CL 

2.60 

60.5 

26.lt 

23S* 

0.87* 

204* 

37  *2 

32.9 

93 

— 

—  — 

1 

68 

Audubon 

Wabash 

L 

High 

SiL 

10 

67 

23 

98 

48 

27 

21 

CL 

3.56 

62.4 

33-jt 

13(J* 

0.79' 

110* 

53-5 

43.2 

86 

— 

.... 

-- 

1 

89 

Audubon 

Marshall 

SiL 

High 

SiL 

7 

72 

21 

lOO 

43 

2S 

lb 

CL 

.1.66 

67.4 

.... 

— 

.... 

— 

50.7 

40.2 

92 

— 

.... 

.. 

90 

Greene 

Storden 

SIL 

High 

L 

3^ 

-6 

22 

76 

33 

16 

17 

CL 

1.45 

66.2 

20.7 

126 

0.91 

116 

32.6 

28.  j 

94 

... 

.... 

-- 

J 

91 

Greene 

O'Neill 

SiL 

High 

SIL 

31 

62 

17 

75 

<4 

20 

14 

CL 

3.27 

7-9.3 

23.81 

186* 

0.86* 

160* 

36.6 

30-5 

94 

... 

.... 

-- 

92 

Greene 

Webster 

SIL 

l-OV 

L 

34 

49 

17 

72 

43 

22 

21 

CL 

4.15 

78.7 

26.6* 

211* 

1.02* 

21S* 

40.3 

34.6 

97 

— 

-  . 

— 

j 

93 

Webster 

Webster 

SIL 

Low 

L 

4  5 

12 

68 

y.» 

2' 

2S 

CL 

4.90 

n-- 

37.  H 

1S1* 

0.96* 

14  S* 

39.4 

34.7 

92 

— 

-  - 

— 

94 

Webster 

Clarion 

L 

Low 

L 

j‘. 

46 

19 

72 

29 

16 

13 

CL 

1.98 

96.1 

21.9* 

163* 

0.96* 

1S6* 

24.2 

22.9 

69 

— 

. 

-- 

1! 

95 

Humboldt 

Hayden 

SL 

hov 

SL 

SS 

3a 

12 

50 

32 

l'j 

13 

CL 

3-13 

60.2 

29-9* 

I49* 

O.&Gt 

119* 

31.8 

27.8 

92 

... 

-  . 

-- 

96 

Humboldt 

Clarion 

L 

High 

L 

us 

4  . 

12 

67 

36 

20 

16 

CL 

j.16 

76.8 

22.7 

122 

0.91 

102 

37-1 

33-8 

65 

... 

. 

— 

97 

Kossuth 

Unclassified 

SL 

High 

L 

42 

-■ 

11 

63 

37 

21 

16 

CL 

3-77 

76.2 

.... 

... 

— 

--- 

38.6 

35.6 

87 

... 

. 

-- 

98 

Kossuth 

Nicolett 

SL 

1  <ow 

L 

47 

jo 

lb 

'll 

“j 

24 

It 

CL 

5.12 

6-9.9 

29.0* 

182* 

0.86* 

1S7* 

47.2 

43.0 

92 

... 

. 

-- 

.. 

99 

Winnebago 

Webster 

SiL 

I/'V 

SIL 

10 

67 

23 

*6 

34 

21 

13 

CL 

0.66 

71.8 

28.7* 

181* 

0.90* 

163* 

45.O 

37-9 

92 

... 

-  . 

-- 

192 

Minn. 

Freeborn 

Unclassi  fled 

SIL 

Hlgr. 

SIL 

30 

'/ 

14 

78 

36 

21 

IS 

CL 

3.62 

83.5 

28.4* 

160* 

0.78* 

12S* 

33.6 

29-7 

95 

... 

....  . 

-- 

-- 

103 

Freeborn 

Unclass  i  fled 

SL 

Klgn 

SL 

S6 

i. 

14 

50 

24 

IS 

9 

SC 

i.;*e 

es.b 

19.5* 

228* 

0.78* 

178* 

29-C 

26.6 

31 

— 

-  . 

-- 

104 

Waseca 

Webster 

L 

High 

L 

47 

17 

72 

4t) 

28 

id 

ML 

4.34 

76.2 

— 

— 

.... 

— 

•*2.6 

39-0 

96 

— 

....  . 

.. 

.. 

105 

Waseea 

Clarion 

L 

High 

L 

41 

3) 

2o 

60 

31 

17 

14 

CL 

1.15 

83.7 

27-7* 

173* 

0.67* 

116* 

*2.  j 

29-4 

87 

... 

-  . 

— 

.. 

106 

Dakota 

Etter 

SL 

High 

SL 

lb 

1G 

7 

27 

17 

16 

1 

SM 

1.25 

97.4 

16.3* 

110* 

0.96* 

106* 

27.0 

23.0 

80 

... 

. 

-- 

-- 

107 

Dakota 

Mar shan 

SIL 

IXiW 

Sii 

id 

A 

b 

76 

‘/' 

27 

23 

CL 

1 .66 

72.4 

31.9' 

132* 

.89* 

117* 

42.j 

36.6 

87 

... 

-  - 

-- 

103 

Wls. 

St.  Croix 

Jewett 

SIL 

High 

L 

30 

49 

.2 

6* 

23 

17 

6 

CL-ML 

1.26 

93.0 

19.5 

168 

0.86 

147 

26.3 

21.4 

91 

... 

-  . 

— 

-- 

109 

St.  Croix 

Onamla 

SIL 

Uv 

SIL 

24 

t; 

11 

83 

30 

26 

12 

ML 

4.60 

73-5 

30.6* 

174* 

0.42* 

73* 

40.6 

28.2 

90 

... 

-  . 

-- 

110 

St.  Croix 

Dakota 

L 

High 

L 

40 

4 1 

) 

61 

22 

16 

6 

CL-ML 

1.68 

102.4 

15.0* 

1S3* 

0.59' 

90* 

21.4 

20.2 

92 

... 

. 

-- 

111 

St.  Croix 

Milaca 

SL 

High 

SL 

67 

26 

7 

3* 

13 

— 

Ji  P 

SM 

0.95 

103. U 

21.1* 

12S* 

0.55* 

69* 

19.4 

18.4 

05 

... 

-  - 

-- 

-- 

112 

Polk 

Spooner 

SIL 

High 

SIL 

27 

6  j 

10 

&* 

2S ' 

17 

b. 

CL 

0.62 

91.1 

.... 

... 

— 

— 

26.9 

23.1 

e-5 

... 

. 

-- 

B 

113 

Polk 

Freer 

SIL 

High 

SIL 

32 

sa 

1  1 

til 

26 

22 

4 

ML 

2.75 

83.0 

.... 

... 

.... 

— 

33-/ 

23. *. 

■X) 

... 

. 

-- 

•--1 

114 

Rusk 

Unclissl fled 

SIL 

High 

SIL 

27 

O'y 

d 

77 

22 

22 

0 

ML 

1.4* 

81.8 

.... 

... 

.... 

— 

31.0 

24.8 

bo 

... 

. 

-- 

115 

Rusk 

Spencer 

L 

High 

SL 

60 

36 

4 

i*8 

17 

— 

HI 

SC 

1.65 

63.7 

— 

... 

— 

--- 

3D. 7 

23.1 

69 

... 

-  _ 

- 

1 

116 

Rusk 

Unclaasi fled 

SL 

High 

SL 

71 

2b 

u 

**<; 

14 

-- 

NP 

SM 

1.:; 

9I.8 

15-9' 

239* 

0.62* 

148* 

25. 

2u.  7 

82 

. 

.. 

117 

Rusk 

Unclasol  fled 

SIL 

High 

SiL 

36 

V) 

J 

71 

2J 

17 

3 

ML 

•  .2 

88.0 

.... 

— 

.... 

— 

28. 2 

24.7 

85 

— 

. 

118 

Oneida 

Plainfield 

SL 

High 

SL 

72 

2' 

• 

3“ 

14 

NP 

SM 

i.15 

66.3 

16.1 

1S1 

1.15 

l6l 

47.9 

34.5 

86 

— 

-  . 

- 

119 

Oneida 

Vilas 

SL 

High 

SL 

oi 

y. 

4; 

20 

— 

HP 

SM 

1.4' 

/4 .9 

2o. S 

J  S7 

0.91 

134 

39-3 

31-3 

87 

— 

-  - 

- 

120 

Oneida 

Plainfield 

LS 

High 

LS 

Ob 

11 

22 

1 » 

-- 

NP 

SM 

1.05 

72.4 

22. S 

123 

1.38 

169 

40.1 

3o.i 

83 

— 

....  - 

- 

121 

Price 

Kennnn 

SL 

High 

SL 

60 

3‘* 

t, 

47 

26 

~ 

NP 

SM 

2.67 

6*1 . 9 

... 

— 

51.4 

30.2 

68 

— 

. 

- 

122 

Price 

Kennon 

SL 

High 

SL 

50 

4o 

4 

'*3 

2!* 

— 

HP 

ML 

2.23 

73.--* 

32. y 

172 

0.61 

10  S 

42.8 

34.0 

50 

— 

-  - 

- 

123 

Ashland 

Ontonagon 

SL 

U  iW 

s:. 

73 

2j 

4 

36 

21 

-- 

HP 

SM 

1.45 

8**.  9 

j4.6 

lb2 

0.39 

66 

31*. 7 

2-3.5 

97 

<6 

34.6  139 

124 

Bayfield 

Ontonagon 

L 

1 AJV 

c 

14 

36 

91 

ss 

22 

33 

CH 

1.03 

65.3 

.... 

— 

.... 

— 

36.5 

34.9 

10L 

— 

. 

- 

125 

Bayfield 

Ontonagon 

L 

InW 

JL 

21 

41 

id 

91. 

41 

It 

22 

CL 

1.33 

89.3 

— 

--- 

— 

--- 

33-9 

32. 

106 

— 

. 

- 

126 

Minn . 

Aitkin 

Unclassified 

SiL 

High 

SIL 

40 

S3 

7 

72 

17 

17 

0 

ML 

0.55 

83.5 

---- 

— 

— 

— 

30.7 

26.3 

87 

— 

- -  - 

. 

127 

Aitkin 

Unclassified 

SIL 

High 

SIL 

22 

72 

h 

32 

20 

-• 

NP 

ML 

0.7o 

81.6 

26.0 

130 

0.42 

A 

33.8 

29-0 

88 

— 

....  - 

- 

128 

Cass 

Unclassified 

SIL 

Uv 

SIL 

12 

6*9 

1  > 

96 

23 

19 

4 

CL-ML 

I.65 

81.2 

---- 

— 

— 

20.2 

... 

... 

-  - 

- 

129 

Cass 

Unclassified 

L 

M.;h 

SICL 

15 

S7 

2d 

80 

39 

22 

17 

CL 

1.15 

66.2 

— 

... 

— 

— 

38. ; 

30.4 

98 

... 

. 

- 

130 

Hubbard 

Hubbard 

SL 

Mig.n 

SL 

68 

27 

s 

37 

16 

-- 

NP 

rw 

1.25 

87.4 

— 

... 

.... 

— 

31.2 

27.6 

92 

... 

. 

- 

131 

Hubbard 

Todd 

LS 

High 

LS 

84 

13 

3 

22 

12 

-- 

NP 

IN 

0.78 

93.6 

8.S* 

300* 

0.81* 

243* 

22.2 

17.6 

76 

... 

. 

- 

132 

Hubbard 

Mcnahga 

LS 

''  igh 

LS 

86 

9 

S 

16 

13 

— 

NP  . 

SM 

0.46 

96.8 

7.8* 

211  * 

1.51* 

300+ * 

23.2 

9-2 

86 

... 

. 

- 

133 

Hubbard 

Hubbard 

SL 

High 

LS 

74 

22 

4 

28 

16 

-- 

NP 

SM 

2.08 

94.9 

— 

... 

.... 

— 

24.8 

18.4 

8? 

... 

. 

134 

Hubbard 

Rock wood 

LS 

High 

SL 

73 

22 

5 

33 

14 

— 

NP 

0.66 

91.1 

7  •  1  * 

232* 

1.14* 

264* 

25.9 

10.1 

84 

— 

....  . 

. 

135 

Becker 

Unclassified 

L 

Low 

L 

40 

47 

13 

66 

39 

2S 

13 

ML 

S*  12 

81.8 

22. 6* 

191* 

0.44* 

78* 

35-6 

32.9 

92 

— 

-  . 

- 

136 

Becker 

Pierce 

SL 

High 

LS 

84 

10 

6 

18 

IS 

-- 

HP 

2-3S 

93-6 

---- 

... 

.... 

_ 

24.8 

14.3 

85 

... 

. 

- 

137 

Otter  Tail 

Barnes 

L 

High 

SIL 

30 

SO 

20 

73 

34 

18 

16 

CL 

2.75 

76.2 

---- 

... 

.... 

_ 

39.5 

31.7 

83 

... 

. 

. 

136 

Otter  Tail 

Barnea 

SL 

High 

SL 

60 

32 

8 

48 

3S 

21 

14 

SC 

3. 91 

71? 

.... 

... 

.... 

.... 

45-5 

35-7 

91 

... 

- 

139 

Wilkin 

Fargo 

CL 

High 

SICL 

16 

46 

id 

88 

SS 

21 

34 

CH 

0.94 

76.2 

28.7 

199 

0.99 

-l98 

43.3 

38.3 

96 

... 

-  — 

. 

140 

Wilkin 

Grimatad 

L 

Low 

SL 

58 

27 

lb 

79 

31 

18 

13 

CL 

2.73 

84.3 

18.1* 

215* 

0.77' 

166* 

20.0 

... 

... 

. 

- 

m 

142 

Wilkin 

Uien 

•  L 

Urw 

SiC 

16 

44 

40 

38 

so 

19 

31 

CL 

1.13 

89-9 

26.4 

131 

0.96 

126 

30.1 

28.4 

93 

... 

29.4  100 

1 

(Continued) 


Table  b**  (Continued) 


MC  ,  1  at  jt  Sat. 
Atmos  lit  0 

Tens  lor.  Atmos 


■m 

:.0t» 

Tension 

Like  Ut.ite 

Region 

120 

37.  a 

32.1 

92 

a/ 

27-0 

22.3 

90 

100 

30.- 

2S.4 

9#? 

120 

33.8 

8* 

So 

39. 

31-3 

95" 

56 

34.: 

27 -3 

'>1 

JOUr 

41.4 

31.4 

9! 

&9 

30.  c 

32.4 

■74 

lOu 

38.1; 

34.2 

93 

71* 

26.C 

06 

102* 

36.3 

32.6 

88 

.... 

29.0 

— 

... 

30.- 

24.6 

66 

1^6* 

35-6 

31-3 

94 

103 

23.* 

xV. 

07 

32 

25.0 

23.8 

95 

l4^ 

32.0 

27 . 7 

)2 

116 

W.o 

24.3 

a 

2$ 

— — 

10. 1 

—  f 

... 

3^.6 

30.2 

91  * 

lfo* 

36.2 

33.6 

6b 

117 

40.3 

33-1 

83 

146 

‘•5.3 

33-3 

69 

122 

t,  t .  * 

4o.  2 

93 

127 

33.- 

20.3 

83 

l6o* 

34.. 

20.7 

93 

a  5 

37-- 

33-o 

94 

1-7 

34.  - 

31.4 

if* 

3  /.  * 

31.5 

89 

1>0* 

41.3 

34., 

94 

163 

jl. 

Jl.u 

95 

167* 

:4-5 

26.5 

)b 

— 

3o.o 

29.7 

‘>9 

20u* 

>l.  : 

2 ')■) 

99 

114 

42.4 

3y.i 

92 

157 

30.5 

30.7 

98 

--- 

Si- 

32-3 

97 

204* 

37.1 

32. y 

93 

11  ■>* 

53.5 

43.2 

6b 

— 

5uC 

40.2 

92 

116 

32.1 

26.  y 

94 

160* 

36.6 

30.5 

94 

215* 

**o.; 

34.6 

37 

1-st 

3.‘.4 

34.7 

92 

156* 

?4.2 

22.9 

ay 

11  >* 

3-4  6 

-2*7-6 

92 

102 

37.1 

33.6 

5$ 

— 

30.6 

35.6 

87 

157* 

47.2 

43.0 

-2 

163* 

45.1 

37. y 

J2 

125* 

33. b 

29.7 

95 

178* 

2). 5 

26.6 

*1 

— 

42.6 

39.0 

96 

Il6* 

32.3 

29.4 

87 

106* 

27.0 

23.0 

6 

117* 

42.3 

36.6 

37 

14? 

26.3 

a. 4 

9l 

73* 

4o.b 

26.2 

A- 

30* 

2i.4 

20.2 

92 

6y* 

ij.u 

16.4 

6t 

--- 

2t .  y 

23-3 

67 

--- 

oi-  / 

26.  c 

90 

— 

3l  •  1 

24.6 

60 

— 

32.  "* 

23-1 

b) 

140* 

c.  ''  . 

20.7 

32 

--- 

25.2. 

24.7 

85 

151 

4'.) 

34.3 

86 

13** 

3>.d 

31-3 

67 

160 

4  ..A 

34.1 

63 

--- 

51.4 

30.2 

68 

1 0^ 

■•*2.6 

34.0 

yc 

66 

J1*.? 

29.5 

97 

36.3 

34.  y 

101 

— 

3u-> 

32.3 

iu6 

— 

30.7 

26.3 

87 

51 

31.6 

29.0 

88 

— 

— — 

20.2 

— 

... 

34 1 

30.4 

98 

— 

31.2 

27.6 

92 

243* 

22.2 

17.6 

76 

30>* 

2j.  2 

9.2 

86 

— 

24.8 

18.4 

09 

264* 

25.) 

18.1 

84 

78* 

35.6 

32.9 

92 

--- 

24.3 

14.3 

85 

... 

39.5 

31-7 

09 

— 

4‘>.^ 

35-7 

-1 

Do 

45.3 

38-3 

96 

166* 

.... 

26.6 

— 

126 

30.. 

28.4 

93 

(Continued) 

High -Mo future  Condi  t  lor 

■  Sat.  _ At  Lowest  KC1  _ 

lit  C  Depth  Luw- 

Atmos  to  Wuter  MC  cat 

TabLe,  In.  f>  Cl  HI  KC1  Tote 


Dltu  Knvl  rutunen tui  Da ta 


‘nil'll  1  e  Ibaltlon 


Dralnagv _ 

Surface  lnten.ul 


Upland  lover  slope 

3-5 

Good 

Upland  ridge 

2-3 

Good 

Upland  ridge 

s 

Good 

Uplund  upper  slope 

5-8 

Good 

Bottomland  flat 

2-3 

Medium 

Uplund  ridge 

5-6 

Good 

Upland  upper  slope 

lu-14 

Good 

Upland  flat 

0-2 

Medium 

Upland  upper  slope 

13 

Good 

Upland  ridge 

Id- 12 

Good 

Upland  upper  slope 

3-4 

Good 

Upland  lover  slope 

2-3 

Med  i  urn 

Terrace  flat 

2-3 

Medi  sn 

Upland  upper  slope 

5-6 

Good 

Terrace  flat 

2-3 

Med  i  urn 

Bottomland  flat 
Upland  upper  slope 
Upland  ridge 
Upland  U-ver  slope 
Upland  ridge 
Upland  ridge 
Upland  upper  flat 
j Upland  upper  flat 
;Bot  tom  land  fiat 
Upland  lover  slope 
Upland  flat 
Bottomland  flat 
Hot.  terra. r  a.,  pe 
Upland  ridge 
Upland  upper  flat 
Upland  upper  slope 
Uplatid  upper  flat 
Upland  upper  flat 
Upland  lover  slope 
Ter  nice  flat 
Bottomland  flat 
Uplnnd  i idtfe  • 
Upland  upper  slope- 
Bottomland  flat 
Upland  upper  slope 
Upland  lover  slope 
Upland  lover  slope 
Uplatid  depression 
Upland  lover  slope 
Upland  fiat 
Upland  ridge 
Upland  flat 
Upland  f.at 
Upland  lover  slope 
Bottomland  fiat 
Upland  ridge 
Upland  upper  slope 
Up; and  upper  si  pe 
Bottomland  flat 
Upland  ridge 


O-lv  CP  od 
i-U  l>,xi 


Herbaceous 

Herbaceous 

Herbaceous 

Herbaceous 

Hert  aeeous 

Herta'euuo 

Hardwood  forest 

Herbaceous 

Herbaceous 

Herbaceous 

He r luc ci j  is 

Herbaceous 

Herbaceous 

Herbaceous 

Herbaceous 

HerLacto  ,u 

Herbaceous 

Hert  acious 

Herbaceous 

F  -rest  and  herbaceous 

Herbaceous 

Herbaceous 

Herba  't*  i us 

Herbaen.  js 

Hert  a  to  is 

Kerb*  ■«  .s 

Herbaceous 

herLa.-.-j .« 

Herbs  :e- 
Herbaceo  -.8 

Hcrwi  eo.s  vita  some  trees 

Herbaceous  with  some  trees 

HeriatouS 

Hertac  ».ovn 

Herbareo  .s 

Herbiteeouo 

Hert  act?  rue 

Herba  *m>  ;a 

Hert  u  ■  to  us 

Her:ac«o..s 

Herta-' r. ,  iB  vltft  sane  trees 
Herbaceous  with  some  trees 
Menace*.  -a 
Hcrfn  eo  .s 
Kerta  -ti.  «o 

Hertac tu_s  with  Mode  trees 
Herta’eo  u  s 
He.-tu  * *■'  j  .s 
H.erUi'f*  -a 

Herta  eous  vj’.h  some  trees 

Herbaceous 

Hardv.  <1  f  rest 

Hert  a  to  ;s 

Her  la  <■>.  ,s 


Hay 

Grazed 

Hay 

Undisturbed 

Grazed 

Grazed 

Undisturbed 


Eng.  Conf. 
Land  Form 


Grazed 

m3 

Cultivated 

IVA2 

Undisturbed 

II1A1 

Hay 

ID2b 

Undinturb<fd 

ID2b 

Grazed 

IP2b 

Undisturbed 

ID2b 

Grated 

ID  2b 

Hay 

lD2b 

Grazed 

II  LAI 

Undi  sturbed 

1 1  LAI 

Grazed 

1 1  LAI 

UndiBtcrbed 

IIC1 

Cultivated 

ID2a 

iiuy 

ID1 

Grazed 

ilBl 

Undi sturbed 

I1IA2 

La  on 

ID2fl 

Grazed 

ID2a 

Undisturbed 

II1A1 

Hay 

IIIA1 

Hay 

IIIA2 

Grazed 

IIIA2 

Undisturbc-d 

IIB1 

Grazed 

ID2a 

Undisturbed 

IIIA2 

Undisturbed 

IIB2 

Undisturbed 

ID2a 

Hay 

IIIA2 

Lavr. 

IIIA2 

Grazed 

ID2a 

Lawn 

IIIA2 

Undisturbed 

IIIA2 

Grazed 

ID  2a 

Undisturbed 

I.IB1 

Undisturbed 

IIB1 

Undisturbed 

ID2a 

Grazed 

IIIA2 

Undisturbed 

IIB1 

Grazed 

11IA2 

Grazed 

ID2a 

Grazed 

ID1 

Grazed 

ID2b 

Grazed 

ID2b 

Hay 

ED2b 

Grazed 

LD2b 

Hay 

ID2c 

Grazed 

ID2c 

... 

.... 

... 

.... 

... 

Bottomland  depression 

'j 

Pc -or 

Med  1  um 

Her:iii'e*j«s 

Undisturbcrl 

ID  2c 

--- 

.... 

... 

.... 

... 

Upland  upper  sjept 

. 

Good 

G<x>d 

Herta  *- » -:i 

Hay 

ID2c 

... 

— 

... 

.... 

... 

Upland  flat 

-1 

Mo*  ■  n 

Mf*J  l  um 

H»ruv '  e*  in 

Und 1 sturbed 

ID2b  | 

... 

.... 

... 

.... 

... 

Upland  ridge 

Medium 

Medi  jn 

HerUi  e.-s 

Hay 

ID2 

— 

.... 

... 

.... 

... 

Upland  upper  slope 

2 

Med !  urn 

G  M 

Harivi-**!  f.  rest 

Undisturbed 

ID2o 

—  . 

.... 

... 

—  - 

... 

Upland  ridge 

(. 

n*xi 

M»*i ua 

Kertft'ci. -s  vltr.  «-*ae  trees 

Grazed 

ID  2a 

... 

.... 

— 

.... 

— 

Upland  upper  flat 

2 

G*vo-i 

Med ua 

Hersa  et  .0 

Hay 

ID2b  1 

— 

.... 

— 

.... 

— 

Uplnnd  upper  slope 

j-' 

*:  '»•  ri  • 

Mtti.  ua 

Hertn  "c*. 

Undisturbed 

ID2b 

... 

.... 

... 

.... 

... 

Upland  upper  slope 

i>-* 

Med-j*o*.r 

As ;*«  1.  and  r.a.-.ex  br.sn  ’over 

Undisturbed 

ID2c 

... 

.... 

--- 

---- 

... 

Upland  up^cr  flat 

Good 

Govd 

Hert  a  ’  e*  <a 

Grazed 

ID2c 

... 

.... 

... 

.... 

... 

Upland  up|  er  flat 

3-4 

j«^yd 

Med  i  ,uc 

As;*«ti  w.tt.  nerbacei  us  cover 

Undisturbed 

ID  2b 

... 

... 

.... 

... 

Upland  ridge 

P*or 

Good 

Ja-  r  pire  and  tdr-'b,  bracken  ferr.  .mderstory 

Undisturbed 

ID  2  c 

... 

... 

— 

— 

"pland  r:  Sg*- 

G*  <wi 

M11  aspen,  ani  white  pine  herbaceous  understory 

Undisturbed 

ID  2c 

... 

... 

— 

... 

Upland  riige 

0 

M.TilLffl 

Good 

Ja  ■  1  { ine  and  alder,  hert*&ce»>uc  understory 

Undisturbed 

ID2c 

— 

— 

— 

— 

— 

Bottomlar.d  fiat 

Med ,  iJE 

Good 

H . .  f. ,  m,  »e.  and  aider  underbrush 

Undisturbed 

ID  2c 

... 

---- 

... 

.... 

... 

Upland  upi*er  slope 

Good 

Med  i  mi 

Kerinc  ei;js 

Grazed 

ID2c 

•-6 

jM.O 

U ) 

C.30 

42 

Upland  lover  slope 

'-1. 

G'  od 

Medi  ua 

B,n  k  ash,  a  «mr  maple,  and  aspen 

Undisturbed 

ID2c 

... 

.... 

— 

---- 

... 

Upland  upj er  slope 

Good 

I'oor 

rtu:e*  M 

Hay 

IC 

... 

.... 

... 

.... 

... 

3ottf<mland  depreos;or. 

Pour 

K.ir 

Her  in  «•*-  3 

Grazed 

IC 

... 

.... 

... 

.... 

.... 

Bottomla;iii  fx at 

Poor 

P*>or 

Asp«r.  and  dense  brush  understory 

Undisturbed 

ID2b 

.... 

... 

.... 

Upland  upper  slope 

5-7 

G»  >od 

Med  i  '.an 

Hardwood  f.  rest 

Undisturbed 

ID  2b 

— 

.... 

— 

— 

... 

3^  ‘to.  ym  land 

G.  -od 

Poor 

Har:v.*3d  f  rest 

Undisturbed 

ID2b 

... 

.... 

... 

.... 

... 

Upland  upper  slope 

10- 1 

G*-*od 

Med  i  un 

Har'w.-)d  f -rest 

Undisturbed 

ID2b 

... 

.... 

... 

... 

Upland  upper  slope 

2-3 

•Good 

Good 

Hertac  eo  js 

Grazed 

ID1 

... 

---- 

... 

---- 

... 

Upland  upper  slope 

6-8 

(k*C9d 

Good 

Hertac  ecus 

Grazed 

IDi 

... 

.... 

... 

.... 

... 

Upland  upper  slope 

5-6 

Good 

Good 

Pine  f-»reot 

Undisturbed 

mi 

... 

... 

.... 

— 

Upland  upper  slope 

3-4 

Good 

Good 

Hertac  eous 

Undisturbed 

m2c 

... 

— 

... 

.... 

... 

Upland  upper  slope 

‘,-6 

Good 

G'Kd 

H'Ttacevjns 

Undisturbed 

ID2c 

... 

---- 

--- 

.... 

... 

Bottomland 

3-4 

Med !  'urn 

Med-poor 

Hertac  o»juo 

Grazed 

IC 

... 

.... 

... 

.... 

... 

Upland  upper  slope 

1  -12 

Good 

Gfjod 

Karev -od  f*)rcst,  herbaceous  understory 

Undisturbed 

ID2c 

... 

.... 

... 

.... 

... 

Upland  upper  slope 

10-12 

Good 

Medi um 

Hertaceous 

Hay 

ID  2c 

... 

—  — 

... 

— 

Upland  upper  slope 

2o-2‘; 

Good 

Med  an 

Herra  e.»us 

Grazed 

ID2c 

... 

.... 

... 

.... 

... 

Bottomland 

(. 

Pi*  -  r 

Med -peer 

Flax 

Cultivated 

IC 

... 

.... 

— 

.... 

... 

Bottomland 

0 

Poor 

Medium 

Flax 

Cultivated 

IC 

2y-4 

100 

0.  )6 

A 

B  *.  to  ml  and 

Mtxliuffi 

Pour 

Hertac  eous 

Undisturbed 

IC 

9 


Table  Bh  (Continued) 


Table  B^  (Continued) 


High -Moisture  Condition 


Site  Envl ronmental  Data 


At  Lower. t  HC ' 

Depth 

to  Water  MC 
Tabue,  In.  i  £. 


j>  Ait. 

'  at  0 

Atmob 
Tens  let: 


MC,  f  nt 
Atmos 
Tension 


Drainage 

Surface  Internal 


Average 


Vegetation 


;raphlo  Ibsltlon 


Lake  St.-itoa  Hi-nlon  (Colit  Inued 


Hay 

Cultivated 

Undisturbed 

Crazed 

Cultivated 

Undisturbed 

Grazed 

Hay 

Grazed 

Undisturbed 

Undisturbed 

Grazed 

Undisturbed 

Grazed 

Hay 

Grazed 

Grazed 

Undisturbed 

Grazed 

Grazed 

Undisturbed 

Undisturbed 

Hay 

Undisturbed 
Grazed 
Undlo tiro fed 
Undisturbed 


Poor  Herbaceous 

Poor  Flax 

Medium  Herbaceous 

Good  Herbaceous 

Med- good  Flax 

Good  Herbaceous 

Good  Herbaceous 

Gcvxl  Herbaceous 

Good  Herbaceous 

Medium  Herbaceous 

Good  Herbaceous 

Poor  Herbaceous 

Poor  Herbaceous 

Poor  Herbaceous 

Medium  Herbaceous 

Good  Herbaceous 

Good  Herbaceous 

Medium  Birch  vita  herbaceous  understory 
Poor  Ht-rbareois 

i\  r  Herbaceous 

Good  Herbaceous 

Good  Aspen ,  on/.,  paper  ilrru,  maple,  ' 

Good  Herbaceous 

py(  r  Aspen,  bird.,  cherry,  and  aller  i 

Good  Herbaceous 

G c  xl  Herbaceous,  brush 

Med.'  un  Hardwood  f  'Test 


0-3  Poor 
(i  Poor 
0  Poor 
10  Good 

2- 3  Medium 

0  Poor 

>  3  Med  1  urn 
Good 
10-  L  Good 
0  Medium 
0  Poor 
o  Poor 

3-  lj  Good 
2-3  Poor 
2-3  Good 

U-lh  Good 
2-J»  Good 
lo-12  Good 
Poor 
h-b  G  iod 
j  Good 


Ho  t  tom  la:  . d 
Bottomland 

Bottomland  depression 
Terrace  slope 
Upland  upper  slope 
Bottomland 
Upland  upper  flat 
Upland  upper  elope 
Upland  lower  slope 
Upland  upper  flat 
Upland  upper  flat 
Terrace  flat 
Upland  upper  slope 
Bottomland  depression 
Terrace  flat 
Upland  upper  3 lope 
Upland  upper  slope 
Upland  upper  slope 
Bottomland  depression 
Upland  -ipper  sl>  pe 
Upland  upper  flat 
Upland  upper  sl  pc 
Uplanu  upper  sJ  ;  e 
Upland  upjer  s.\ju 
U  land  flat 
Upland  .pl**r  sloje 
Upland  .jper  si  pe 


flood 


Undisturbed  (exp  forest) 

Undisturbed  (exp  plot) 

Undisturbed  (exp  forest) 

Undisturbed  (exp  plot) 

Graz«d 

Grazed 

Grazed 

Grazed 

Ur.  Hat  urt  cd 

Grazed 

Grazed 

Undisturbed 

Grazed 

Ball  field 

Grazed 

Hay 

Undisturbed 


;  iai:d  1  ver 
. and  ridge 
erru’e  slop' 
piar.l  fiat 


Herbaceous 

Herbaceous 


Herbace»j«tt 

Herbaceous 

Herta-ct.ua 

Herbaceous 


d  Herba  t-_usi 
H«rbu  *et j  .a 
A  Herbaceous 


Grazed 

Grazed 

Grazed 

Grazed 

Grazed 

Hay 

Grazed 

Grazed 

Grazed 


VB 

II1A2 

1IIA2 

IIIA1 

II1A2 

IIC1 

i  it:  1 

iv:i 

I11A1 

iki 

itci 

uci 

I1C1 

uci 

uci 

uci 

1 1  LB 

131 

UCI 

IIC1 

IIC1 

UCI 

IICI 

1IIA2 

lIIAc 

Iiii 

UH 

nc’ 

lie. 

1IC1 

I1C1 

IIC1 

1IC1 

131 

uci 


Grazed 

Grazed 
Cvjt  ivated 
Grazed 
.uiti  vatei 
Cultivated 
Cultivated 
Grazed 
On.,  1 1  vuted 
Grazed 

Grazed 


Grazed 
Cul  tlvat  td 
Undisturbed 
razed 


Und. starved 
Undisturbed 
Grazed 
C-it  I  vuted 


Grazed 

Grazed 

Grazed 

Grazed 

Undisturbed 


Herba- ^  .s 
Berta  it  .s 
Herbu  .**>  us 
il»  ri>a  t*v  us 


b  to  T  sheets 


Table  B4 


Table  B4  (Concluded) 


Site? 

No.  State 


County 
or  Parish 


USDA 

Soil  Map 
Identifi¬ 
cation 
Soil  Series 


Soli  Data,  6-  to  12- in.  Layer 


0-  to 
6-  i  n . 
USDA 

Type 


IV; 

rnpliy 
Clas  s 


USDA _  A 1 1  e  rb  e  rg 

Texture  b.y  Wl,  j  $  Llml ts 
Type  Sand  Silt  Clay  fine  a  U.  PL  FI  Type 


ganie 

Cont 


Dry 

Denaity 
1  b/cu  n  MC,  jt 


Wet-Seaaon  Condition 


Average 


MC,  It  at, 
Atmos 
Tension 
0  0.06 


i  Sat. 
at  0 
Atmos 


High -Moisture  Conditio] 
At  Lowest  RC1 


Depth 

to  Water  MC 
Tension  Table,  in.  A—  Cl  R1 


Into  mountain  Regloj  (Continued) 


62 

Idaho 

Gooding 

Gooding 

LS 

High 

S 

‘97 

1 

2 

a 

23 

- 

HP 

SP-SM 

0.32 

uU.utt 

'  .611 

?y>  1 1 

1 . l2tt 

28m 

25.8 

10.1 

92 

—  - 

— - 

63 

Gooding 

Portneuf 

L 

High 

SiL 

36 

66 

1‘; 

87 

28 

19 

9 

CL 

0.78 

•30.6 

---- 

— 

.... 

... 

29-3 

25.4 

94 

— 

.... 

— 

.... 

64 

Gooding 

Portneuf 

L 

High 

SiL 

42 

50 

8 

79 

22 

21 

1 

ML 

C-.70 

86.2 

— 

— 

— 

35.7 

31.0 

103 

— 

— 

— 

.... 

66 

Gooding 

Minidoka 

L 

High 

L 

47 

49 

a 

80 

28 

21 

7 

CL-ML 

1.26 

89-9 

---- 

---- 

... 

30.5 

26.7 

96 

— 

—  - 

... 

.... 

66 

Gooding 

Portneuf 

SiL 

High 

SIL 

35 

fd 

14 

88 

26 

id 

0 

CL 

0.70 

86.2 

— -- 

... 

.... 

... 

3319 

26.1 

•98 

— 

.... 

— 

.... 

67 

Elmore 

Chilcott 

SiL 

High 

SiL 

20 

47 

23 

93 

47 

24 

23 

CL 

1.66 

79 .9 

---- 

... 

.... 

... 

39.2 

31.5 

97 

— 

.... 

... 

.... 

6f 

Elmore 

Power 

SIL 

High 

SiL 

27 

63 

20 

87 

36 

20 

r. 

CL 

1-56 

82.4 

— 

... 

— 

— 

38.8 

29.0 

102 

— 

.... 

... 

.... 

6^ 

Elmore 

Unc lass i fled 

L 

High 

L 

50 

42 

a 

63 

26 

20 

6 

CL-ML 

1.1> 

87.4 

---- 

... 

—  — 

— 

30.8 

25.2 

92 

— 

— — 

... 

70 

Boise 

Kilmerque 

SL 

i/OW 

SL 

56 

32 

12 

62 

:6 

14 

2 

ML 

1.06 

111.7 

19.81 

1741 

O.dOt 

621 

16.2* 

14.7 

90* 

— 

ly.0 

174 

0.30 

71 

Boise 

Moscow 

SL 

High 

SL 

75 

18 

7 

31 

15 

-- 

HP 

:IM 

0.3& 

loj.6 

---- 

— 

-  — 

— 

21.0 

12.4 

93 

— 

.... 

... 

.... 

72 

Boise 

Sweet 

SL 

High 

SL 

60 

29 

11 

46 

2b 

20 

a 

X 

1.46 

37-4 

16.3 

106 

0.88 

112 

23.9 

17-9 

91 

— 

.... 

--- 

73 

Boise 

Sweet 

L 

High 

SL 

57 

32 

11 

60 

23 

15 

8 

CL 

2.47 

96.1 

18.3 

97 

0.62 

65 

25.2 

20.0 

92 

— 

.... 

--- 

KB 

74 

Ada 

Unriasai fled 

SiL 

High 

SiL 

Id 

71 

lo 

93 

39 

27 

12 

ML 

2.60 

67.4 

---- 

... 

.— 

... 

51.4 

44 . 6 

.  96 

... 

.... 

... 

IHBst 

76 

Ada 

Chilcott 

SiL 

High 

SiL 

19 

70 

11 

94 

26 

20 

0 

CL 

0.96 

68.0 

.... 

... 

.... 

... 

31.4 

27-8 

95 

... 

.... 

... 

76 

Ada 

Falk 

311. 

liOW 

S1‘ 

36 

63 

12 

76 

2‘ 

20 

5 

CL-ML 

1.33 

94/9 

25.0 

134 

0.40 

64 

27.0 

24.6 

96 

36 

25.O 

144 

0:3^ 

77 

Valley 

Unclassified 

SL 

Low 

SL 

Oj 

26 

b 

3' 

2b 

-- 

HP 

SM 

2.08 

72.4 

JV.U 

169 

0.37 

66 

44.9 

39-6 

93 

U 

40.7 

148 

0.30 

78 

Jerome 

Portneuf 

SL 

Low 

SL 

67 

23 

Id 

‘*7 

2x 

it 

4 

SM-SC 

0.06 

I08.O 

.... 

— 

.... 

— 

16.5 

16.6 

92 

— 

.... 

... 

.... 

79 

Jerome 

Portneuf 

SL 

High 

SCL 

65 

10 

68 

22 

‘■j 

3 

ML 

0.55 

1j4 . 3 

---- 

... 

— - 

— 

21.0 

18.9 

97 

— 

---- 

-  — 

.... 

60 

Jerome 

Portneuf 

SIL 

High 

SIL 

32 

W 

1. 

92 

20 

V 

CL-ML 

O.70 

37-4 

— - 

— 

— 

26.J 

24.1 

10c 

— 

—  - 

... 

.... 

ai 

Jerome 

Minidona 

SiL 

High 

SiL 

26 

to 

14 

92 

2y 

20 

9 

CL 

1.66 

81.8 

x7.2t 

JuOt 

■9.781 

2j4* 

34.5 

27.5 

90 

— 

— 

— 

.... 

82 

Jerome 

Portneuf 

SIL 

High 

SIL 

16 

72 

12 

96 

33 

21 

12 

CL 

1.98 

20.  L 

... 

... 

30.9 

290 

99 

... 

.... 

... 

83 

Minldoh'-i 

Paul 

SiL 

High 

SiL 

2U 

1/1 

2o 

8. 

32 

17 

15 

CL 

1.2t 

97.4 

.... 

... 

.... 

... 

2yo 

22.9 

95 

— 

.... 

... 

.... 

64 

Mini do kn 

Rupert 

SL 

High 

SL 

C7 

Ifj 

42 

16 

13 

2 

SM 

0.78 

l<-6-6 

.... 

... 

.... 

... 

19.9 

14.8 

93 

— 

.... 

... 

.... 

85 

Minidoka 

Paul 

S 

Hi  *h 

S 

)i 

3 

4 

8 

?i 

— 

HP 

SP-SM 

0.2^ 

18.0 

!>•  9 

2^6 

1-33 

3o'o* 

22.J 

9.4 

99 

— 

---- 

--- 

.... 

86 

Cassia 

Gt-*  Creer. 

SiL 

High 

SIL 

jo 

y- 

16 

83 

£ 

24 

14 

Cl. 

2.4,' 

76.2 

— 

... 

---- 

... 

4i. e 

34.5 

95 

— 

.... 

... 

.... 

87 

Cassia 

lew 

SL 

High 

SL 

6‘, 

26 

7 

46 

22 

— 

HP 

SM 

j.76 

.... 

... 

... 

26.4 

21.9 

80 

... 

.... 

... 

— — 

06 

Valley 

M  sc  w 

SL 

High 

SL 

06 

24 

7 

3/ 

iO 

-- 

HP 

SM 

0.62 

,y4 . 9 

---- 

— 

... 

26.5 

17.0 

96 

... 

.--- 

--- 

.... 

8< 

Valley 

U:;  class  i  fled 

L 

High 

L 

36 

U  f 

If 

73 

36 

22 

14 

CL 

d  •  6  * 

77.4 

36.81 

64* 

o.27* 

23* 

40.2 

35.8 

94 

— 

—  — 

--- 

9^ 

Valley 

Ut. class:  fled 

SIL 

H  l  gt. 

SiL 

22 

♦a. 

i  0 

«!) 

4  J 

26 

12 

ML 

4.0'. 

71.6 

36.  .1 

88t 

jJaA 

rM 

47.1 

40.0 

97 

— 

.... 

... 

.... 

91 

Adums 

fnclnssi "led 

SiL 

High 

SiL 

37 

‘>2 

Li 

72 

i/, 

27 

) 

ML 

3-64 

01.2 

31-71 

102* 

.3.70* 

711 

40.0 

36-8 

102 

... 

.... 

... 

02 

Casuin 

Unclassified 

SIL 

High 

SIL 

It 

io 

/c 

-*L 

2‘. 

if 

CL 

J.6y 

67.1 

.... 

... 

.... 

... 

53.0 

38.0 

97 

— 

.... 

--- 

.... 

ib 

Cassia 

Unclass l fled 

SIL 

High 

SiCL 

id 

tx. 

27 

Jl 

y> 

32 

23 

MJl 

3.41 

62.4 

.... 

... 

.... 

... 

59.7 

40.8 

96 

— 

... 

94 

Utah 

Sanpete 

Unc lass i fled 

SiL 

lx 

SiCL 

2 

26 

at 

66 

2b 

s-‘ 

CH 

4.0  V 

81.  c 

.... 

... 

.... 

.— 

39-7 

38.4 

101 

... 

—  - 

... 

— 

1b 

. 

Sanpete 

Unc  lass  i  H  ed 

L 

I>  V 

CL 

tit 

2d 

bo 

•j  f 

d‘ 

Ld* 

Ml! 

J  .  6t> 

76.2 

33-3' 

14  9* 

0.761 

113  t 

42.6 

41.2 

96 

— 

.... 

... 

---- 

)6 

Sanpc.  r 

Unc lass i fled 

CL 

High 

"L 

2* 

d-' 

c>«  . 

4  t 

2d 

26 

CL 

3.62 

ba. : 

---- 

... 

.... 

— 

3.-8 

30.9 

96 

— 

—  - 

— 

.... 

97 

Sanpete 

U:.  lass  1  fled 

SiL 

High 

L 

d  • 

46 

22 

61 

y. 

18 

13 

CL 

1.46 

>2.4 

.... 

— 

.... 

— 

27-4 

22.0 

92 

— 

.... 

— 

Id 

Sanpete 

Unclass i  fie*. 

CL 

lx 

CL 

*ld 

32 

b‘„ 

1 

P3 

27 

CL 

2.71 

6>  .x. 

d9-9* 

01* 

•4- 1 

36* 

d4.!« 

jd*6 

99* 

<15 

39  -9 

61 

0.45 

/7 

Sanpete 

B  i  *  1 1  r.gs 

SiCL 

Hlg:: 

SiCL 

16 

y 

33 

#2 

:d 

1-y 

14 

CL 

i.f; 

9  ‘  •  !■ 

.... 

— 

.... 

— 

26.2 

22.4 

95 

— 

.... 

— 

.... 

100 

Sevier 

Pc-d  field 

SiCL 

L  v 

.‘iCL 

id 

‘.7 

d~ 

>2 

42 

c 

17 

CL 

: 

86-  ».»* 

j2./<,M  92t,M 

9.69',»l 

641,11 

•/>. ; 

33-8 

101 

23 

32-9 

92 

0.59 

i  i 

Sevi  er 

red  ft  eld 

:l 

It  *- 

Ci. 

c 

d; 

6! 

24 

d- 

1 . 4 

06.0 » t 

dl.lt » 

i34*l 

j .  87*  • 

11711 

33-2 

33-0 

95 

30 

32.8 

111 

0.86 

1 .2 

Sev.er 

.smSi* 

SL 

High 

r.L 

•■6 

a.4 

£.. 

:-d 

d4 

i  r 

CL 

i.id 

•dO.r! 

.... 

— 

.... 

— 

31.0 

27.9 

90 

... 

.... 

—  . 

.... 

163 

Piute 

‘Jl.  class  i  fled 

l 

v 

L 

.** 

2 . 

7* 

> 

2'!' 

CH 

2.  j‘ 

72.- M 

•*C .  M 

bit** 

0.77H 

67" 

49.7 

47.4 

101 

11 

610 

66 

0.68 

1j4 

Pi  ute 

Mus.nla 

SL 

}.;  } 

SL 

c/j 

dd 

i. 

f 

I;.. 

. . 

L-ML 

12.- 

... 

.... 

... 

23-6 

22.0 

103 

... 

.... 

— 

.... 

1-; 

•Sarl'ieli 

red  f:  eld 

CL 

High 

L 

d' 

d' 

22 

66 

^  ' 

16 

A . 

CL 

1 . 77 

y«  .  C 

.... 

— 

26.6 

25.9 

95 

— 

.... 

--- 

.... 

106 

Washington 

Red  fie Id 

L 

L 

**d 

dd 

24 

i  » 

CL 

;.  s 

.  J.tM 

lyi  4  * 

, . 94  *  * 

14  jU 

20.2 

19-4 

90 

0 

20.3 

117 

0.76 

107 

Vujn . 

r  ed  field 

L 

High 

L 

•\ 

<•3 

i  . 

i 

a  .  rc 

♦0.'.' 

.... 

... 

---- 

... 

23. i 

19.7 

91 

... 

.... 

.... 

loo 

Washing'.*  -i. 

LtiVerkir. 

s:  :l 

w 

CL 

dl 

y> 

2* 

:* 

ij 

.» 

CL 

; 

>  •  tt 

S  '.  •  ttt 

-ft* 

.:;;tt* 

:4>tii 

3‘.  -2 

27.0 

96 

... 

.... 

--- 

.... 

10- 

Wastlr.g‘.cr. 

red 

•L 

I<  V 

L 

**  .* 

.. 

/2 

2* 

17 

11 

'S 

•  •  y. 

.  >  .  t  t 

tt 

ic.-** 

.  .4  ** 

‘jJ** 

22.2 

21.7 

105 

15 

24.6 

ill 

0.38 

11. 

Waan  .r.gt 

2  n 

LS 

Lj 

-1 

i 

d 

i7 

-- 

Si' 

SM 

v.  y. 

.... 

... 

.... 

... 

24.  b 

20.1 

93 

... 

.... 

... 

— 

i.11 

Washington 

j :  la 

S.L 

:» •- 

SL 

tn 

•* 

2 

-- 

:ii 

SM. 

*1.0 

... 

.... 

... 

2b.  C 

21.0 

95 

— 

.... 

... 

.... 

112 

Wnsn . 

.  .a 

i 

•- 

SL 

ir, 

It 

.*» 

HP 

.2*1 

•V.  . 

.... 

— 

... 

2y  I 

220 

v7 

— 

.... 

... 

.... 

Wu.i.'.ing 

Gain*  I-v 

;1 

X.- 

Hi 

.y. 

. .  tt 

•  T  M 

.  "ttt 

. .  :  1 1  * 

•ttt 

27.49 

13.2 

91 

-  — 

— 

... 

Waunir./t 

7  t .  r 

•• 

-- 

Si 

■  i*. 

.... 

... 

... 

2. . : 

11.6 

95 

--- 

.... 

... 

.... 

— 

mis 

M  .:  .  *t 

SL 

,  ; 

.  d 

-- 

Si 

.2*! 

.  • 

•d-‘ 

.... 

— 

.... 

— 

27. T 

£6-7 

96 

— 

... 

.... 

.It 

■ 

.  :.*i 

L 

..f 

;  * 

:. 

....  . 

-v 

... 

.... 

... 

26.1 

20.2 

94 

... 

.... 

... 

.... 

i.  ■ 

Wa 

?a:  .  vi 

SL 

* 

<  ' 

-- 

si 

SM 

.  * 

•»..  0 

.... 

— 

.... 

... 

£i*.b 

21.0 

92 

— 

.... 

— 

.... 

ii" 

la.;.!,  f.i* : 

: . 

..  ‘ 

■  MS. 

1  *.*. 

.... 

... 

.... 

-  — 

*  2 .- 

43.7 

95 

... 

.... 

... 

.... 

:i  • 

a  i  j  . : .  * 

y 

L 

d-  ' 

.... 

... 

.... 

... 

4f.: 

dV.2 

9b 

— 

.... 

... 

.... 

-c  . 

;  - 

:.a:id . 

d,( 

.* 

.... 

— 

---- 

— 

2.  .** 

19.3 

100 

— 

.... 

... 

.... 

12  a 

: 

SVi  .  '  .•■»  s 

1  < 

-- 

M 

■JC.f 

.... 

... 

— 

— 

31.3 

23.6 

97 

— 

.... 

.... 

*22 

f.l- 

Mii.Vi  ,1 

d‘ 

l.-MI. 

v.  Tt 

.  ..  ttt 

.  -.ttt 

tit 

.  ttt 

d  i  •  * 

23.6 

— 

.... 

— 

.... 

123 

=  -t  •  -r 

M*  . .  r 

L 

2" 

/•* 

•  •  dd 

* .  .  t  t 

-  ■  ft* 

.  ■••••  ttt 

.  ,  ttt 

•  tt* 

2o. : 

23.9 

Jd 

.... 

... 

r-.a.  - 

•  .a.*.; .  f  : 

3  • 

.  ( 

:  *  *  d 

s : . 

— 

... 

.... 

... 

d*» . 

33.4 

91 

— 

— 

— 

— 

.2 

d*-uv- 

M.  1 

£ 

-- 

Sr 

SM 

».  1 

« : .  •* 

.... 

... 

.... 

... 

2*» .  K 

17.2 

93 

... 

.... 

--- 

— 

-2*. 

>i. .  .ar  : 

.a  js;  fiv} 

.. 

-- 

Si 

.M 

.  y.i 

...  1 1 

.•  ttt 

.  ■  t  r  1 

...ttt 

;  stt* 

2*  . . 

-2.V. 

> 

— 

— 

— 

.... 

>■  - 

: 

"r  rus. 

-- 

.M 

* .  . 

.... 

... 

.... 

... 

OC.b 

21.2 

■)u 

... 

— 

... 

— 

••• 

.:.  -  .as  ;. : 

i- 

MS. 

J  .  M  ‘ 

---- 

— 

.... 

... 

4d.- 

33- 

102 

— 

.... 

... 

.... 

M.  ..ar : 

U:.  .a.oS.  !'i 

1. 

•• 

L-MI. 

•  •  dd 

'V*  .  • 

.... 

— 

— 

— 

d4.o 

£3 

95 

— 

.... 

— 

.... 

•  ; 
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.  ;.  ■i-t.is;  f  t'-i 
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-- 

HP 

.  * 

>  *.  ; 

.... 

... 

.... 

... 

-d-  * 

16.  9 

96 

... 

— 
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•»ev. 
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SL 
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.» 

-- 

SI 
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— 
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93 
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— 
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J.L 
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•* 

ML 

1 J  f 
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01 
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4 1. 
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9 

46.3* 
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0.38 
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.... 
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y. 

»  . 

d 
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; 
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0 
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v 
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d“ 

:l 

i-dd 

X3.1 

—  — 

— 
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— 

20.6 
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... 

.... 

— 
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i-d 
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:•  v 

Sid. 
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t. 

y 
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*. 
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dd.  M 

3 1. 3* .  *  * 

.3-1." 
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3  .6 
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102 
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It  V 

SiCL 

1 

■  1 

•  i 

dC 

16 

<'L 

•  •dd 
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.  41*  * 
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38.3 

98* 

25 
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128 

o.j3 

14  ' 
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S.L 

L 
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d- 
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it 

CL 
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Questionable  vai.e,  not  us -d  in  nnolysla. 

Data  from  3ite  ir  arid  urea,  not  used  in  analysis. 

Single  sit*-  read! :ig. 

Data  from  hi gh-wufer-table  rite  in  arid  r»*:i ,  used  in  un- iyn I u . 


Table  IlH  (Concluded) 


High -Mol  «ture  Condition 

_ At  Lowest  HCI 

Depth  Lov- 

to  Wnter  MC  cat 


Site  Env  1  ronmen ta  1  Da  la 


0  Q.Ob  Tension  Table,  In.  _ i _  cl 
Inte iniuuMtttln  Re«lo*>  tCotiUnued) 


jnographlc  Position 


Slope  _ Drainage 

$  Surface  Interna  j. 


,**  37. f. 

t  }b. t*  >3.j 

26.2  x/.2 


t.aal'ini  '.  int 

lia' 

vmlw.d  J  .  a*. 


2 


Bare 

Bare 

Undisturbed 


Eng.  Conf. 
Land  Form 


281  tt 

25- 1 

-  10. 1 

92 

--- 

.... 

— 

.... 

... 

Terrace  flat 

1 

Good 

Good 

Herfcacc.n»us 

Grazed 

IIC1 

— 

29.3 

25. ‘1 

94 

.... 

... 

.... 

... 

Upland  flat 

2 

Gt>od 

Good 

Herbaceous 

Grazed 

IIIA2 

— 

35-7 

31.0 

103 

--- 

... 

.... 

... 

Upland  flat 

1 

Good 

Good 

Herbaceous 

Grazed 

IIIA2 

... 

30.5 

2b.  7 

96 

--- 

.... 

... 

.... 

... 

Upland  depression 

1 

Gooil 

Good 

Herbaceous 

Grazed 

IIIA2 

... 

33  -3 

26.1 

98 

--- 

— 

... 

.... 

... 

Upland  upper  slope 

2 

Good 

Good 

Hertaceous 

Grazed 

IIIA2 

... 

39-2 

31-5 

97 

— 

.... 

— 

... 

Upland  flat 

1 

Good 

poor 

Herbaceous 

Un«li3turbed 

IIC1 

... 

38.0 

29.0 

102 

— 

.... 

... 

.... 

... 

Terrace  flat 

1 

Good 

Med-go<>d 

Herbaceous 

Grazed 

IIC1 

... 

30.8 

25.2 

92 

— 

.... 

... 

.... 

... 

Terrace  flat 

1 

Good 

Goul 

Hertaceous 

Grazed 

nci 

52* 

16.2* 

1**.7 

90* 

... 

I9.8 

174 

0.  JO 

52 

Upland  ridge 

lu 

Good 

Good 

Pcndtrosa  pine  and  sno wherry,  herbaceous 

Undisturbed 

IVB3 

... 

21. C 

12.4 

93 

... 

.... 

... 

— — 

— 

Upland  uj  j  -*r  slope 

3*- 

Good 

Good 

HerUicr.^ous  with  some  trees; 

Undisturbed 

IVB3 

112 

23.9 

17.9 

91 

--- 

.... 

... 

.... 

— 

Upland  lower  slope 

12 

Good 

Poor 

Hertaceous 

Undisturbed 

I  ID 

65 

25.2 

20.0 

92 

... 

.... 

... 

.... 

... 

Upland  lover  slope 

10 

Good 

Poor 

Hertaceous 

Undisturbed 

I  ID 

... 

51.4 

44.6 

94 

... 

.... 

— 

.... 

... 

Terrace  flat 

1 

&>od 

Good 

Herbaceous 

Grazed 

IIC1 

... 

31.1* 

27.0 

95 

... 

.... 

... 

.... 

... 

Upland  flat 

1-3 

Good 

Poor 

Hertaceous 

Gruzed 

IXCl 

51* 

27-0 

24.  b 

96 

Jb 

25.0 

144 

0.34 

49 

Bo  t  tool  and  flat 

1 

Medium 

Good 

Hertaceous 

Grazed 

IIC1 

65 

44.y 

39 -b 

93 

11 

40.7 

143 

0.  JJ 

44 

Bo \ t  inland  flat 

1 

Medi urn 

Good 

H<  rtaceous 

Grazed 

Uhl 

... 

18.5 

16.6 

92 

... 

.... 

... 

.... 

... 

Upland  depression 

1 

Modi  <jn 

Gocxl 

Hertaceous 

Grazed 

IIIB 

... 

21. C 

18.9 

97 

... 

.... 

... 

... 

Upland  upper  slope 

3 

Good 

Good 

AI  fulfil 

Cultivated 

IIIB 

— 

26.3 

24.1 

100 

— 

.... 

... 

.... 

... 

Upland  flat 

1 

Good 

Good 

Oats,  barley,  and  wheat 

Cultivated 

IIIA2 

2344 

31*.  t 

2"’.  5 

9u 

... 

... 

.... 

... 

Upland  lover  slope 

i 

Good 

Good 

Wheat 

Cultivated 

IIIA2 

... 

30.? 

2^.3 

99 

... 

— 

— 

.... 

... 

Upland  iov**r  slope 

L 

Good 

Good 

Hertaceous 

Grazed 

IIIA1 

— 

2S.u 

22.) 

*0 

... 

.... 

... 

.... 

— 

Ter  nice  fiat 

1 

Med  1  urn 

Med  i  um 

Hertaceous 

Grazed 

IIC1 

... 

19.9 

14.6 

93 

... 

.... 

... 

.... 

... 

Terr  ice  flat 

1 

Medl  1C 

Good 

Ai  ful  fa 

Cultivated 

IIC1 

300* 

22.  y 

*.4 

99 

... 

.... 

... 

.... 

... 

Terrace  slope 

2 

f'o»T 

Poor 

Hertaceous 

Undisturbed 

IIC1 

— 

41.6 

34.: 

-»5 

•  ... 

.... 

... 

.... 

— 

Terrace  fiat 

i 

Go-  *d 

Good 

Herta  coous 

Ut.ilotu  rbed 

IIC1 

... 

20-. 

21.  J 

8v 

... 

.... 

... 

.... 

... 

Terrace  flat 

I 

;..ovi 

Good 

Hertaceous 

Grazed 

I1C1 

... 

26.9 

17. : 

.6 

... 

.... 

... 

.... 

... 

Upland  upper  slope 

i-> 

G.o*l 

Good 

P:i;i  f  rest 

Undisturbed 

IVB3 

23* 

40.2 

35.6 

>4 

... 

.... 

... 

.... 

... 

Terrace  si *pe 

G*-;>1 

G-.d 

Her  la  to  us 

Gra/.wl 

IIC1 

58* 

1*7.9 

40.  . 

97 

— 

.... 

... 

.... 

... 

U|  land  flat 

G 

G-.o-i 

Hertaceous  w;tn  some  trees 

Grazed 

IYB1 

71* 

40.0 

3v.e 

1.2 

... 

.... 

... 

.... 

... 

Upland  i  iver  sli.pt 

»  d 

fji  ••  td 

HertnceoJS  vitn  Some  trees 

Grazed 

IVB1 

... 

53-C 

30  •- 

n 

... 

.... 

... 

.... 

... 

Terrace  flat 

i 

Me-d-g  *1 

Cii 

Hertaceous 

Grazed 

IIC1 

... 

59-7 

4.\C 

9b 

' 

.... 

... 

— 

... 

Terra -e  flu* 

(P<-k1 

0  >0*1 

Hertaceous 

G  raz  ed 

IICI 

... 

39.7 

3  .4 

101 

... 

.... 

... 

.... 

... 

U;  land  lower  sHpe 

2 

Go(*d 

Good 

He*rtace\*ufi 

Experimental  forest 

IIB1 

113* 

42.  t 

41.2 

*0 

... 

.... 

... 

.... 

... 

Upland  i*  vur  si  pe 

; 

■r^Od 

Good 

Aii and  sncwberry,  brush  understory 

Undisturbed 

IVA1 

... 

jl-S 

3o .  * 

76 

... 

.... 

... 

.... 

... 

Upland  lower  slope 

: 

Good 

.Hr.  and  an  .vt  -r.y,  brush  ur.tlers'xiry 

Grazed 

IVA1 

... 

27.1 

22. . 

/k 

... 

.... 

... 

.... 

... 

Terrace  ji  j  «* 

3 

Good 

Med  1  uc 

Herwicin.us 

Grazed 

IICI 

3t* 

U.!i* 

33  *b 

v* 

39-  * 

ax 

-  .4'; 

3» 

Bot*_.  claixl  flat 

Vj.  r 

Poor 

Hertaceous 

Grazed 

IICI 

... 

26.2 

22.4 

35 

... 

.... 

... 

... 

T*  mice  I'.at 

MtV.-good 

G.-.,d 

Alfalfa 

Experimental  plot. 

IICI 

:  5***,*  * 
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Table  B4 


Site  Environmental  Data 


Tujiotfmphl' 


face  internal 


Upland  upper  slope  Good 

Bottomland  flat  Poor 

Bottomland  flat.  Poor 

upland  rldp.o  Good 

Upland  upper  a  tope  Medium 

Upland  lower  slope  --- 

Uplund  upper  slope  Good 

Upland  lower  slope  Good 

Upland  upper  slope  Good 

Uplund  lower  slope  Medium 

Upland  lower  slope  Medium 

Bottomland  flat  Poor 

Bottomland  flat  Poor 

rerrur.e  slope  Puor 

Bottomland  flat  Pour 

3ottomland  fiat  Poor 

Bottomland  flat  Poor 

Bottomland  depression  Poor 
Bottomland  depression  Pour 
Bottomland  flat  Poo- 

Bottomland  flat  Poor 

h. .  t  tomland  f la  t  Poo  r 

B  '.*omland  flat  Pool1 

Bottomland  flat  Poor 

Bottomland  depression  Poor 
Bu  t  lomland  f  La t  Poor 

B  *  '  jrnland  f  Lut  Pour 

b  •  t-  .ml  and  t  P<  r 

Bott*«tland  flat  Po«r 

&  t tomland  fiat  Poor 

B*  ‘.torn land  flat  Poor 

Hu t v »mlnnd  depression  Poor 
B.  •  *.  miand  fiat  Po.r 


Herbaceous  Cultivated,  Idle 

Herbaceous /some  trees  Undisturbed 
Herbaceous/ some  trees  Undisturbed 
Herbaceous  Undisturbed 

Herbaceous  Cultivated,  idle 

Herbaceous/8orae  trees  Cultivated,  idle 
Herbaceous  Undisturbed 


Herbaceous 

Herbaceous 

Herbaceous 


Undisturbed 

Undisturbed 

Undisturbed 


Poor 
Poor, 
Poor 
Poor 
Poor 
Poor 
Poor 
Poor 
Poor 
Poor 
Poor 
Poor 
Poor 
Poor 
Poo  r 
JuOd 
Pour 


Cultivated 


Cultivated 


—  Cultivated 

—  Cultivated 

Herbaceous,  some  trees 
Herbaceous,  s  ,mo  trees  Cultivated, 
firt*  Cultivated 


Cultivated, 

Cultivated , 

Undisturbed 

Cultivated 

Cultivated 

Cu.  tivated 

Cultivated 


Herbaceous 

Herbaceous 

Herbaceous 


Cultivated 
Cultivated. 
Cultivated 
Cultivated, 
Cultivated 
Cultivated , 
Cuiti  vatedj 
Cult  I  vated 
Cultivated , 
Cultivated, 


Herbaceous 

Herbaceous 

Herbaceous 

Herbaceous 

Herbaceous 

Herbaceous 

Herbaceous 

Herbaceous 


Cultivated, 
Cultl  vat  ed. 
Cultivated, 
Cultivated, 
Cultivated, 
Cultivated, 
Cultivated , 
Cuiti  vatiw, 
Cultivated , 
Cultivated , 
Cultivated, 
Cultivated, 
Cultivated, 


B-<t  Ujmland  flat 


Upland  i si- 
Upland  upper  sit 
' 'plund  upper  si 
ipland  lower  si 


(l  of  3  sheets) 
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Table  B5 


J - -  _ Gull  Duta,  6-  to  12-ln.  Layer _ 

_ Wet -Season  Condition _  Low- 
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